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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

V 1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It comes to pinch liquid crystal between the substrates of a pair. On one substrate of the substrate 
of this pair Two or more thin film transistors which drive two or more pixel electrodes arranged in the shape 
of a matrix, and these two or more pixel electrodes, respectively, Two or more data line and two or more 
scanning lines which are connected to these two or more thin film transistors, respectively, and carry out a 
phase crossover, The conductive light-shielding film of two or more of said thin film transistors which looks 
at a channel field from one [ said ] substrate side at least, and is prepared in the wrap location, respectively, 
It is liquid crystal equipment which is equipped with the 1st interlayer insulation film which intervenes 
between this light-shielding film and said thin film transistor, and is characterized by said a part of scanning 
line [ at least ] consisting of the same film as said light-shielding film. 

[Claim 2] It is liquid crystal equipment according to claim 1 which said scanning line is formed from the 
conductive polish recon film, and is characterized by said light-shielding film having the 1 st light-shielding 
film arranged as at least one among redundancy wiring of said scanning line by which electrical installation 
was carried out to said polish recon film through the contact hole, and junction wiring. 
[Claim 3] Said light-shielding film is liquid crystal equipment according to claim 1 or 2 characterized by 
having the 1 st light-shielding film arranged as at least one among redundancy wiring of said scanning line, 
junction wiring, and a body, and the 2nd light-shielding film which consists of said light-shielding film in 
which the electric insulation is carried out from this 1st light-shielding film, and said channel field was 
established at least in the wrap location. 

[Claim 4] It is liquid crystal equipment according to claim 2 or 3 which said scanning line consists of two or 
more island-shape wiring sections divided mutually while containing the gate electrode of two or more of 
said thin film transistors located in a line along with this scanning line, respectively, and is characterized by 
said 1st light-shielding film carrying out electrical installation of said two or more island-shape wiring 
sections mutually. 

[Claim 5] It is liquid crystal equipment according to claim 1 or 3 which said light-shielding film has the 1st 
light-shielding film arranged as a body of said scanning line, and is characterized by said two or more thin 
film transistors having the gate electrode formed from the conductive polish recon film by which electrical 
installation was carried out to said 1st light-shielding film through the contact hole. 

[Claim 6] Said light-shielding film and said scanning line are liquid crystal equipment according to claim 1 
characterized by including the part by which electrical installation was mutually carried out through the 
contact hole in each of two or more of said thin film transistors while opposite arrangement was carried out 
across said channel field respectively through said 1 st interlayer insulation film and gate dielectric film, 
respectively. 

[Claim 7] Said two or more scanning lines are liquid crystal equipment given in any 1 term of claims 1-6 
characterized by including the part which functions on said pixel electrode connected to the scanning line of 
the next step through said thin film transistor as one storage capacitance electrode for giving storage 
capacitance, respectively. 

[Claim 8] Liquid crystal equipment given in any 1 term of claims 1 -6 characterized by having further the 
capacity line formed in order to give storage capacitance to said two or more pixel electrodes, respectively. 
[Claim 9] The 1st light-shielding film in which said light-shielding film was arranged as at least one among 
redundancy wiring of said scanning line, junction wiring, and a body, It has the 2nd light-shielding film 
which looked at said capacity line from one [ said ] substrate side, and was prepared in the wrap location, 
respectively while the part of said light-shielding film in which the electric insulation is carried out from this 
1st light-shielding film, and said channel field was established in the wrap location was included. Said 
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capacity line and said 2nd light-shielding film are liquid crystal equipment according to claim 8 
characterized by connecting with the constant source of potential. 

[Claim 10] Said constant source of potential is liquid crystal equipment according to claim 9 characterized 
by being the constant source of potential supplied to the circumference circuit for driving the liquid crystal 
equipment concerned. 

V [Claim 11] Said 2nd light-shielding film is liquid crystal equipment given in any 1 term of claims 8-10 
characterized by coming to be arranged as at least one of redundancy wiring of said capacity line, junction 
wiring, and the bodies. 

[Claim 12] The 1st light-shielding film in which said light-shielding film was arranged as at least one among 
redundancy wiring of said scanning line, junction wiring, and a body, While the part of said light-shielding 
film in which the electric insulation is carried out from this 1st light-shielding film, and said channel field 
was established in the wrap location is included Liquid crystal equipment according to claim 8 characterized 
by having the 2nd light-shielding film which looked at said capacity line and said two or more data lines 
from one [ said ] substrate side, and was prepared in the wrap location in the shape of a mesh, respectively. 
[Claim 13] Said light-shielding film is liquid crystal equipment given in any 1 term of claims 1-4 
characterized by seeing said two or more scanning lines from one [ said ] substrate side, and being prepared 
in the wrap location in the shape of stripes, respectively. 

[Claim 14] Said light-shielding film is liquid crystal equipment given in any 1 term of claims 1-4 
characterized by seeing said two or more scanning lines from one [ said ] substrate side, and being partially 
prepared in the wrap location at least at island shape, respectively. 

[Claim 15] Said light-shielding film is liquid crystal equipment given in any 1 term of claims 1-14 
characterized by including at least one of Ti, Cr, W, Ta, Mo, and Pd. 

[Claim 16] Electronic equipment characterized by equipping any 1 term of claims 1-15 with the liquid 
crystal equipment of a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electronic equipment using the 
liquid crystal equipment of a active-matrix drive method and this by thin film transistor (TFT is called 
suitably below) drive, and belongs to the technical field of the electronic equipment using the liquid crystal 
equipment of a format and this which are especially used for a liquid crystal projector etc. and which 
prepared the light-shielding film in the TFT bottom. 
[0002] 

[Description of the Prior Art] When this kind of liquid crystal equipment is conventionally used for a liquid 
crystal projector etc. as a light valve, various kinds of techniques which are explained below for high- 
definition-izing of a display image are adopted. 

[0003] When liquid crystal equipment is used for the 1st as a light valve, generally on both sides of a liquid 
crystal layer, incidence of the incident light is carried out to the substrate for liquid crystal equipments from 
the opposite substrate side by which opposite arrangement is carried out. Here, if incident light carries out 
incidence to the field for channel formation which consisted of the a-Si (amorphous silicon) film and p-Si 
(polish recon) film of TFT, in this field, a photocurrent will occur according to the photo-electric-conversion 
effectiveness, and the transistor characteristics of TFT will deteriorate. For this reason, it is common to an 
opposite substrate that the light-shielding film called a black matrix or a black mask from metallic materials, 
resin blacks, etc., such as Cr (chromium), is formed in each location which counters TFT, respectively. In 
addition, this light-shielding film has achieved functions other than the protection from light to the p-Si 
layer of TFT, such as improvement in contrast, and color mixture prevention of color material, by specifying 
the opening field (namely, field which incident light penetrates) of each pixel. 
[0004] especially , to use a-Si or p-SiTFT of the forward stagger mold which take top gate structure 
( namely , structure where the gate electrode be prepared on the substrate for liquid crystal equipments at the 
channel bottom ) , in this kind of liquid crystal equipment , or a coplanar mold , a part of incident light need 
to prevent carry out incidence to the channel of TFT from the substrate side for liquid crystal equipments as 
return light by the incident light study system in a liquid crystal projector here . Similarly, a part of reflected 
light from the front face of the substrate for liquid crystal equipments at the time of incident light passing 
and incident light which runs through an incident light study system after carrying out outgoing radiation 
from other liquid crystal equipments in the case of using it combining two or more liquid crystal equipments 
for colors further need to protect carrying out incidence to the channel of TFT from the substrate side for 
liquid crystal equipments as a return light, for this reason, the location (namely, under TFT) which counters 
at TFT on the substrate for liquid crystal equipments which consists of a quartz substrate etc. as indicated by 
JP,9-127497,A, JP,3-5261 1,B, JP,3-125123,A, JP,8-171 101,A, etc. ~ for example, the technique which 
forms a light-shielding film from an opaque refractory metal is adopted. 

[0005] The technique which adds storage capacitance to a pixel electrode is adopted so that only sufficient 
time amount can impress liquid crystal driver voltage the 2nd, even if duty ratio is small to the 2nd in order 
to lengthen time amount by which an electrical potential difference is held at a pixel electrode to the time 
amount which supplies a picture signal to a pixel electrode by setting TFT to ON (switch-on) by impressing 
a scan signal to a gate electrode in this kind of liquid crystal equipment namely. 

[0006] Here, the method which constitutes a part of capacity line formed along with the scanning line as a 
storage capacitance electrode of another side is generalized. Or it has also become common to substitute for 
the scanning line of the preceding paragraph of each scanning line concerned as a capacity line, and to add 
storage capacitance to the pixel electrode connected to each scanning line through TFT. That is, while 
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installing the semi-conductor film which forms the source which installed the gate dielectric film of TFT of 
each pixel, and used as a dielectric film, and was connected to the pixel electrode, or a drain field and 
considering as one storage capacitance electrode, a part of scanning line of the preceding paragraph is 
installed, and it constitutes as a storage capacitance electrode of another side. In this case, since it is not 
necessary to wire a capacity line separately, it is advantageous on manufacture and useful also to 
simplification of an equipment configuration. 

[0007] In order to prevent liquid crystal degradation by the flicker prevention and direct-current- voltage 
impression in the display screen in this kind of liquid crystal equipment, liquid crystal applied voltage is 
reversed to the 3rd per the frame of a picture signal, or field, or every scanning line and the technique which 
reverses liquid crystal applied voltage for every data line and every pixel are further adopted as it. 
[0008] The method (following and scanning-line reversal drive method) which performs the reversal drive 
of liquid crystal applied voltage for every data line at least from viewpoints, such as reduction of the poor 
orientation of the liquid crystal part which met the data line and the scanning line among these reversal drive 
methods, reservation of the opening field of a picture element part, and an ease of control, is in use. 
[0009] In order to mitigate the write-in burden to the data line in the data-line drive circuit which writes a 
picture signal in the data line to predetermined timing in this kind of liquid crystal equipment, it precedes 
with a picture signal within a horizontal blanking interval to each data line, and the so-called precharge 
signal of a predetermined electrical potential difference (for example, electrical potential difference of the 
picture signal corresponding to halftone level) is impressed, namely, the technique which precharges is also 
adopted as the 4th. 

[0010] In the case of the scanning-line reversal drive method especially mentioned above, since a data-line 
drive circuit needs to supply the data signal which has the electrical potential difference of reversed polarity 
for every horizontal scanning, it becomes very important [ this precharge ]. 

[001 1] As explained above, high-definition image display becomes possible by adopting the 1st technique of 
preparing a light-shielding film also in the TFT bottom, the 2nd technique which adds storage capacitance 
using a capacity line or the scanning line of the preceding paragraph, the 3rd technique of holding a 
scanning-line reversal drive method, the 4th technique of performing precharge, etc., using liquid crystal 
equipment as a light valve of a liquid crystal projector. 
[0012] 

[Problem(s) to be Solved by the Invention] In liquid crystal equipment, a general request called the 
improvement in image quality is strong, for this reason although it becomes important to raise the drive 
frequency of liquid crystal equipment, in order to raise drive frequency so that there may be no trouble in the 
time-sharing drive in a active-matrix drive method, it is necessary to lower resistance and the time constant 
of the data line, the scanning line, or a capacity line. 

[0013] However, generally in the case of the elevated-temperature process 600 degrees C or more, the 
scanning line is formed by the conductive polish recon film from, the heat-resistant problem. For this reason, 
if it compares with a metal membrane called the aluminum (aluminum) film even if it forms wiring with the 
same dimension, as for the polish recon film, resistance will become high several 100 or more times. 
Therefore, also with small liquid crystal equipment called 2 inches or less of vertical angles, it is impossible 
to disregard signal delay of the scanning line, and the time constant of the scanning line may be set to about 
several 10 microseconds according to this. For this reason, there is a trouble of becoming the fundamental 
constraint at the time of the comparatively high resistance and the big time constant in the scanning line 
raising drive frequency. If it is going to cope with it by forming the scanning line from the metal membrane 
of low resistance as opposed to this trouble, since the scanning line also constitutes the gate electrode of 
TFT of a pixel and it is exposed to elevated-temperature processes, such as activation annealing in this 
manufacture process of TFT, stress will occur during manufacture and a crack will go into the semi- 
conductor film, gate dielectric film, a gate electrode (scanning line), etc. For this reason, utilization of this 
solution is very difficult. Moreover, since the capacity as a capacity line of the scanning line of the next step 
will be added to each scanning line when using the scanning line of the preceding paragraph as a capacity 
line as mentioned above especially, since the time constant of each scanning line becomes larger, it becomes 
more serious [ this problem ]. 

[0014] furthermore, in precharging as mentioned above If the time constant of the scanning line becomes 
large relatively especially to a horizontal blanking interval, in order that the timing which turns OFF TFT in 
a pixel may be overdue the precharge signal concerning the scanning line of the next step is written in a 
pixel electrode through TFT which was in the OFF concerned — or The trouble that a vertical cross talk will 
occur is more for the precharge which the potential of the precharge signal which starts the potential of a 
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pixel electrode through TFT which was in the OFF concerned at the scanning line of the next step is 
lengthened, and relates to the scanning line of the next step to become insufficient [ potential ]. 
[0015] When it is going to display the image 701 with which a part for Kurobe was more specifically drawn 
by high contrast by making gray (neutral colors) into a background as shown in drawing 28 , The electrical 
potential difference of the picture signal given to other pixels on the pixel line corresponding to the scanning 
line of the n-th step (here) The electrical potential difference corresponding to gray, and a partially different 
electrical potential difference (here) If the picture signal of the electrical potential difference corresponding 
to black is given, according to the time constant of the scanning line being relatively large in this way 
Before the gate voltage of the scanning line of the n-lst step is stabilized in the potential at the time of OFF 
(i.e., before TFT connected to the scanning line of the n-lst step is turned off), the precharge signal 
concerning the scanning line of the n-th step is impressed. Therefore, since the precharge signal lengthened 
by the electrical potential difference of the n-th-step black display is impressed to the pixel electrode of the 
n-lst step, as shown in drawing 28 , in a scanning-line reversal drive (not being a gray display), in the image 
702 actually displayed, the pixel of the n-lst step with the pixel bottom by which it was indicated by black 
will be considered as a white display. On the other hand, before the gate voltage of the scanning line of the 
n-th step is stabilized in the potential at the time of OFF (i.e., before TFT connected to the scanning line of 
the n-th step is turned off), the precharge signal concerning the scanning line of the n+lst step is impressed. 
Therefore, since the precharge signal lengthened by the electrical potential difference of the n-th-step black 
display is impressed to the pixel electrode of the n+lst step, in a scanning-line reversal drive (not being a 
gray display), in the image 702 actually displayed, the pixel of the n+lst step with the pixel bottom by 
which it was indicated by black will be considered as a white display. 

[0016] As mentioned above, in the image 702 actually displayed, for the background by which it should be 
indicated by gray, the up and down white vertical cross talk of the pixel by which it was indicated by black 
will arise, and the cross talk of the gradation which shifts to gray gradually from white along the direction of 
the scanning line also near the will arise further for it. 

[0017] In this case, the time of the picture signal of a partially different electrical potential difference which 
should indicate by black especially being given The pixel which should indicate by black, so that it is at the 
time near at the termination time of the writing for every scanning line When supplying a scan signal from 
one side among right and left on the one scanning line, so that it is a pixel near the other side, or, so that it is 
a pixel near a center when supplying a scan signal from both sides Since the writing to each pixel in the 
pixel line concerned is performed before rather than the gate voltage of the scanning line is stabilized in the 
potential at the time of OFF, it is easy to generate the vertical cross talk like **** notably. Therefore, if it 
sees as the whole screen, there is a trouble of causing right-and-left nonuniformity (when driving the 
scanning line from one side) and degradation of the image quality grace of central nonuniformity (when 
driving the scanning line from both sides). 

[001 8] In addition, the capacity line mentioned above has resistance and a large time constant like the 
scanning line, when formed from the same polish recon film as the scanning line. For this reason, there is 
also a trouble that the potential of a capacity line will shake by capacity coupling with each data line in the 
capacity line wired by crossing, and image degradation by the horizontal cross talk, a ghost, etc. will 
generate the bottom of two or more data lines. 

[0019] Before the potential shake of the capacity line by such capacity coupling is more specifically 
stabilized when it is going to display the image 801 with which a part for Kurobe was drawn by high 
contrast by making gray into a background as shown in drawing 29 , the writing to each pixel in the pixel 
line concerned is performed. For this reason, in the image 802 actually displayed, the phenomenon, i.e., a 
horizontal cross talk, a ghost, etc., in which cause the lack of an electrical potential difference in the pixel of 
the right and left which are the pixel to which the picture signal of a partially different electrical potential 
difference which should indicate by black was given, and the whole line which should indicate by gray 
becomes whitish occurs. 

[0020] Since the writing to each pixel in the pixel line concerned is performed before rather than the 
potential shake of the capacity line by capacity coupling is stabilized so that it is a time of the picture signal 
of a partially different electrical potential difference which should indicate by black like the case ( refer to 
drawing 28 ) of the above-mentioned vertical cross talk be given also in this case at the time near at the 
termination time of the writing for every scanning line , it is easy to generate a horizontal cross talk , a 
ghost , etc. notably . 

[0021] And if drive frequency becomes high like the liquid crystal equipment of models, such as the so- 
called XGA and SXGA, since the time constant of the scanning line or a capacity line will become large 
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relatively, it becomes easy to generate a vertical cross talk (to refer to drawing 28 ), a horizontal cross talk 
(to refer to drawing 29 ), etc. which were explained above. 

[0022] This invention is made in view of the trouble mentioned above, and let it be a technical problem to 
offer electronic equipment equipped with the liquid crystal equipment in which image display is possible 
and the liquid crystal equipment concerned of high quality by the comparatively simple configuration using 
a light-shielding film. 
[0023] 

[Means for Solving the Problem] As for this invention, it comes to pinch liquid crystal between the 
substrates of a pair. On one substrate of the substrate of this pair Two or more thin film transistors which 
drive two or more pixel electrodes arranged in the shape of a matrix, and these two or more pixel electrodes, 
respectively, Two or more data line and two or more scanning lines which are connected to these two or 
more thin film transistors, respectively, and carry out a phase crossover, The conductive light-shielding film 
of two or more of said thin film transistors which looks at a channel field from one [ said ] substrate side at 
least, and is prepared in the wrap location, respectively, It has the 1st interlayer insulation film which 
intervenes between this light-shielding film and said thin film transistor, and said a part of scanning line [ at 
least ] is characterized by consisting of the same film as said light-shielding film. 
[0024] According to the configuration which this invention requires, about the return light by which 
incidence is carried out from one substrate side, it is shaded by the light-shielding film and the channel field 
of a thin film transistor can prevent property degradation by the return light of a thin film transistor etc. On 
the other hand, since a part of scanning line [ at least ] is formed by the same film as this conductive light- 
shielding film, resistance of the scanning line can be notably lowered by resistance of a conductive light- 
shielding film. For example, if the scanning line is formed from the polish recon film and a light-shielding 
film is formed from the conductive refractory metal film, resistance of the scanning line can be governed by 
the sheet resistance of a light-shielding film. That is, large low resistance-ization in the scanning line is 
attained. 

[0025] The vertical cross talk (refer to drawing 28 ) resulting from a precharge signal being impressed 
before the gate which starts the scanning line of the preceding paragraph like the above-mentioned, for 
example serves as OFF, even if it raises the drive frequency of liquid-crystal equipment, since a scan signal 
is supplied to two or more pixel electrodes by the scanning line of a small time constant by low resistance 
the above result, or a precharge signal being lengthened by the electrical potential difference of the picture 
signal concerning the scanning line of the preceding paragraph is reduced, and can perform high-definition 
image display. 

[0026] This invention is formed from the polish recon film of conductivity [ scanning line / said ], and said 
light-shielding film is characterized by having the 1st light-shielding film arranged as at least one among 
redundancy wiring of said scanning line by which electrical installation was carried out to said polish recon 
film through the contact hole, and junction wiring. 

[0027] According to the configuration which this invention requires, since electrical installation is carried 
out through the contact hole to the scanning line formed from the conductive polish recon film, the 1 st light- 
shielding film can lower resistance of the scanning line notably by resistance of a conductive light-shielding 
film, and can realize a positive and reliable electrical installation condition between the scanning line and 
the 1 st light-shielding film. 

[0028] Wiring which relays between the scanning lines which broke off partially and secures the electric 
flow of the whole scanning line is said by connecting junction wiring with the scanning line through a 
contact hole at a serial by saying wiring which gives farther a redundancy electric flow between the 
scanning lines which are in switch-on by connecting redundancy wiring of this invention to juxtaposition 
through the scanning line and a contact hole. Therefore, according to the configuration which this invention 
requires, resistance of the scanning line can be notably lowered by resistance of the conductive light- 
shielding film which constitutes the 1st light- shielding film. 

[0029] In addition, since it becomes instead of the 1st light-shielding film being the scanning line even if the 
scanning line is disconnected on the way with a foreign matter etc. when especially the 1 st light-shielding 
film is arranged as redundancy wiring, redundant structure is realizable. 

[0030] This invention is characterized by said light-shielding film having the 1st light-shielding film 
arranged as at least one among redundancy wiring of this scanning line, junction wiring, and a body, and the 
2nd light-shielding film containing the part of said light-shielding film in which the electric insulation is 
carried out from this 1st light-shielding film, and said channel field was established in the wrap location. 
[0031] Since the electric insulation of the 2nd light-shielding film is carried out from the 1st light-shielding 
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film, even if, as for this invention, it changes the potential of the 1st light-shielding film with the potential of 
a scan signal, the potential in the 2nd light-shielding film is substantially stable, without [ most or ] changing 
at all. And since the 2nd light-shielding film stabilized in this way contains the part of the light-shielding 
film in which the channel field was established by the thin film transistor bottom of a wrap location, i.e., a 
pixel, when changing the potential of the part of the light-shielding film prepared in the thin film transistor 
bottom of a pixel by potential fluctuation of the scanning line, it becomes [ degrading the transistor 
characteristics of a thin film transistor, and ] possible to prevent. 

[0032] This invention consists of two or more island-shape wiring sections divided mutually while said 
scanning line contains the gate electrode of two or more of said thin film transistors located in a line along 
with said scanning line, respectively, and said 1st light-shielding film is characterized by carrying out 
electrical installation of said two or more island-shape wiring sections mutually. 
[0033] According to the configuration which this invention requires, two or more island-shape wiring 
sections which make the scanning line are mutually divided while they contain the gate electrode of two or 
more thin film transistors located in a line along with the scanning line, respectively. Therefore, although a 
scan signal cannot be supplied to each pixel only in this island-shape wiring section, since electrical 
installation of these island-shape wiring sections is mutually carried out by the 1st light-shielding film, 
supply to each pixel of them is attained in a scan signal by it. And resistance of the scanning line can be 
lowered according to the lowness of the resistance of the 1st light-shielding film which relays the island- 
shape wiring section in this way. 

[0034] It is characterized by for said light-shielding film having the 1st light-shielding film arranged as a 
body of said scanning line as for this invention, and said two or more thin film transistors having the gate 
electrode formed from the conductive polish recon film by which electrical installation was carried out to 
said 1st light-shielding film through the contact hole. 

[0035] According to the configuration which this invention requires, since it is formed from the conductive 
polish recon film, a gate electrode can avoid risk of the semi-conductor film which constitutes a thin film 
transistor from a metal membrane with the stress produced like [ in the case of forming a gate electrode ] at 
the time of elevated-temperature processes, such as activation annealing, gate dielectric film, a metal 
membrane, etc. exfoliating. The 1st light-shielding film which consists of a conductive light-shielding film 
arranged in coincidence as a body of the scanning line enables it to lower resistance of the scanning line. 
And since electrical installation of two or more thin film transistors is carried out to the 1 st light-shielding 
film through the contact hole, they can realize a positive and reliable electrical installation condition 
between the scanning lines which consist of a gate electrode which consists of polish recon film, and a light- 
shielding film. 

[0036] This invention is characterized by said light-shielding film and said scanning line containing the part 
by which electrical installation was mutually carried out through the contact hole while opposite 
arrangement was carried out across said channel field respectively through said 1st interlayer insulation film 
and gate dielectric film in each of two or more of said thin film transistors, respectively. 
[0037] According to the configuration which this invention requires, opposite arrangement of the gate polar 
zone is carried out to a channel field through gate dielectric film, and the scanning line constitutes the thin 
film transistor ("the 1st TFT" is called hereafter) of a pixel from one side. On the other hand, since opposite 
arrangement is carried out to a channel field through the 1st interlayer insulation film, the part of the light- 
shielding film in which the channel field was established in the wrap location serves as gate polar zone, and 
constitutes the 2nd TFT. And since the gate polar zone of these 1st and 2nd TFT(s) is connected through the 
contact hole, the structure of Double TFT is acquired to the same channel field. Therefore, it becomes 
possible by using the 1st TFT as a back channel by the 2nd TFT to plan this 1st TFT, i.e., the improvement 
in a property of the thin film transistor of a pixel. In addition, if the 1st interlayer insulation film which is 
gate dielectric film of the 2nd TFT is made thin, improvement in a property of the 2nd TFT can be aimed at. 
[0038] This invention is characterized by said two or more scanning lines containing the part which 
functions on said pixel electrode connected to the scanning line of the next step through said thin film 
transistor as one storage capacitance electrode for giving storage capacitance, respectively. 
[0039] According to the configuration which this invention requires, storage capacitance is given to the 
pixel electrode concerning the scanning line of the next step by the part which functions as a storage 
capacitance electrode which the scanning line contains. The source connected to the pixel electrode in the 
thin film transistor of the pixel which the scanning line of the next step more specifically costs, or the semi- 
conductor film by the side of a drain is installed, and it considers as the 1 st storage capacitance electrode. 
And the scanning line of the preceding paragraph can be used as a capacity line by making the part which 
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functions as a storage capacitance electrode which the above-mentioned scanning line contains in the 1st 
storage capacitance electrode counter by using as a dielectric film the insulator layer installed from gate 
dielectric film. Thus, if constituted, since the capacity of the pixel of the next step is attached to the scanning 
line, the time constant of this scanning line becomes large, but since the time constant of the scanning line is 
made small by using a light-shielding film, by this invention, image degradation of the vertical cross talk by 
the time constant of the scanning line like the above-mentioned being large also as a configuration which 
uses the scanning line of the preceding paragraph as a capacity line in this way etc. can usually be reduced. 
[0040] This invention is characterized by having further the capacity line formed in order to give storage 
capacitance to said two or more pixel electrodes, respectively. 

[0041] According to the configuration which this invention requires, storage capacitance is given by the 
capacity line to two or more pixel electrodes, respectively. The source more specifically connected to the 
pixel electrode in the thin film transistor of a pixel or the semi-conductor film by the side of a drain is 
installed, and it considers as the 1 st storage capacitance electrode. And storage capacitance can be given by 
making the part which functions as a storage capacitance electrode which an above-mentioned capacity line 
contains in the 1st storage capacitance electrode counter by using as a dielectric film the insulator layer 
installed from gate dielectric film. 

[0042] The 1st light-shielding film in which said light-shielding film was arranged for this invention as at 
least one among redundancy wiring of said scanning line, junction wiring, and a body, It has the 2nd light- 
shielding film which looked at said capacity line from one [ said ] substrate side, and was prepared in the 
wrap location, respectively while the part of said light-shielding film in which the electric insulation is 
carried out from this 1st light-shielding film, and said channel field was established in the wrap location was 
included. Said capacity line and said 2nd light-shielding film are characterized by connecting with the 
constant source of potential. 

[0043] Since according to the configuration which this invention requires the electric insulation of the 2nd 
light-shielding film is carried out from the 1st light-shielding film and it is further connected to the constant 
source of potential, even if it changes the potential of the 1st light-shielding film with the potential of a scan 
signal, the potential in the 2nd light-shielding film is stable in constant potential. And since the 2nd light- 
shielding film stabilized in this way contains the part of the light-shielding film prepared in the thin film 
transistor bottom of a pixel, when changing the potential of the part of the light-shielding film prepared in 
the thin film transistor bottom of a pixel by potential fluctuation of the scanning line, it becomes [ degrading 
the transistor characteristics of a thin film transistor, and ] possible to prevent. On the other hand, since it 
connects with the constant source of potential, a capacity line may also function good as a storage 
capacitance electrode. And since a capacity line and the 2nd light-shielding film are connected to the 
constant source of potential, it also becomes possible to share partially both wiring that reaches the constant 
source of potential. In this case, as constant potential of the constant source of potential, it may be equal to 
touch-down potential, for example. 

[0044] This invention is characterized by said constant source of potential being a constant source of 
potential supplied to the circumference circuit for driving the liquid crystal equipment concerned. 
[0045] According to the configuration which this invention requires, since it is constant sources of potential 
supplied to circumference circuits, such as a scanning-line drive circuit, a data-line drive circuit, and a 
counterelectrode, such as a negative supply and a positive supply, the constant source of potential needs to 
prepare neither special potential wiring nor an external input terminal, and can do a light-shielding film and 
a capacity line in constant potential. 

[0046] As for this invention, said 2nd light-shielding film is characterized by coming to be arranged as at 
least one of redundancy wiring of said capacity line, junction wiring, and the bodies. 
[0047] This invention can lower resistance of a capacity line notably by resistance of a conductive light- 
shielding film by this configuration. For example, if a capacity line is formed from the same polish recon 
film as the scanning line and a light-shielding film is formed from the conductive refractory metal film, 
resistance of a capacity line can be governed by the sheet resistance of a light-shielding film. That is, large 
low resistance-ization in a capacity line is attained. 

[0048] Since storage capacitance is added to two or more pixel electrodes by the capacity line of a small 
time constant by low resistance the above result, even if it raises the drive frequency of liquid crystal 
equipment, the horizontal cross talk (refer to drawing 29 ) resulting from the potential shake of the capacity 
line like the above-mentioned is reduced, and can perform high-definition image display. Moreover, since it 
becomes instead of the 2nd light-shielding film being a capacity line even if a capacity line is disconnected 
on the way when it arranges as redundancy wiring, redundant structure is realizable. 
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[0049] The 1st light-shielding film in which said light-shielding film was arranged as at least one among 
redundancy wiring of said scanning line, junction wiring, and a body in this invention, While the part of said 
light-shielding film in which the electric insulation is carried out from this 1st light-shielding film, and said 
channel field was established in the wrap location is included, it is characterized by having the 2nd light- 
shielding film which looked at said capacity line and said two or more data lines from one [ said ] substrate 
side, and was prepared in the wrap location in the shape of a mesh, respectively. 

[0050] Since the electric insulation of the 2nd light-shielding film which a light-shielding film has is carried 
out from the 1 st light-shielding film according to the configuration which this invention requires, even if it 
changes the potential of the 1st light-shielding film with the potential of a scan signal, the potential in the 
2nd light-shielding film is stable. And since the 2nd light-shielding film stabilized in this way contains the 
part of the light-shielding film prepared in the thin film transistor bottom of a pixel, when changing the 
potential of the part of the light-shielding film prepared in the thin film transistor bottom of a pixel by 
potential fluctuation of the scanning line, it becomes [ degrading the transistor characteristics of a thin film 
transistor, and ] possible to prevent. And since the 2nd light-shielding film is prepared in the shape of a 
mesh while it contains the part of the light-shielding film in which the channel field was established in the 
wrap location, it can specify the opening field of each picture element part by the 2nd light-shielding film, 
and can lower resistance of the scanning line by the 1st light-shielding film. 

[005 1 ] This invention is characterized by for said light-shielding film looking at said two or more scanning 
lines from one [ said ] substrate side, and preparing it in the wrap location in the shape of stripes, 
respectively. 

[0052] According to the configuration which this invention requires, since two or more scanning lines are 
seen from one substrate side and it is prepared in the wrap location in the shape of stripes, respectively, a 
light-shielding film becomes possible [ arranging a light-shielding film as junction wiring which meets the 
scanning line, or redundancy wiring ] by carrying out electrical installation of the scanning line and the 
stripes-like light-shielding film, for example through a contact hole. 

[0053] This invention is characterized by for said light-shielding film looking at said two or more scanning 
lines from one [ said ] substrate side, and preparing it in the wrap location partially at least at island shape, 
respectively. 

[0054] According to the configuration which this invention requires, since two or more scanning lines are 
seen from one substrate side and it is partially prepared in the wrap location at least at island shape, 
respectively, a light-shielding film becomes possible [ arranging a light-shielding film as junction wiring 
which meets the scanning line, or redundancy wiring ] by carrying out electrical installation of the scanning 
line and the island-shape light-shielding film, for example through a contact hole. 

[0055] This invention is characterized by said light-shielding film containing at least one of Ti, Cr, W, Ta, 
Mo, and Pd. 

[0056] A light-shielding film contains at least one of Ti, Cr, W, Ta, Mo, and Pd which are an opaque 
refractory metal, for example, since it consists of a metal simple substance, an alloy, metal silicide, etc., a 
light-shielding film is destroyed by high temperature processing in the TFT formation process performed 
after the light-shielding film formation process on the substrate for liquid crystal equipments, or it can be 
prevented from fusing it by it according to the configuration which this invention requires. 
[0057] The electronic equipment of this invention is characterized by having the above-mentioned liquid 
crystal equipment. 

[0058] According to the configuration which this invention requires, since it has liquid crystal equipment of 
the invention in this application mentioned above, the high-definition image display of electronic equipment 
becomes possible with the liquid crystal equipment which whose dependability of equipment is high, and 
display degradation of a vertical cross talk etc. is reduced according to redundant structure, and was 
excellent in the protection-from-light engine performance to return light etc. 

[0059] Such an operation and other gains of this invention will be made clear from the gestalt of the 

operation explained below. 

[0060] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. 

[0061] (The 1st operation gestalt) The configuration and actuation of the 1st operation gestalt of liquid 
crystal equipment by this invention are explained with reference to drawing 4 from drawing 1 . Drawing 1 is 
equal circuits, such as various components in two or more pixels formed in the shape of [ which constitutes 
the image formation field of liquid crystal equipment ] a matrix, and wiring. Drawing 2 is a top view of two 
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or more pixel groups where the substrate for liquid crystal equipments adjoins each other, drawing 3 is the 
A- A 1 sectional view of drawing 2 , and drawing 4 is the B-B' sectional view of drawing 2 . In addition, in 
order to make each class and each part material into the magnitude of extent which can be recognized on a 
drawing, scales are made to have differed for each class or every each part material in drawing 3 and 
drawing 4. 

[0062] In drawing 1 , two or more pixels formed in the shape of [ which constitutes the image display field 
of the liquid crystal equipment by the gestalt of this operation ] a matrix consist of TFT30 for controlling 
pixel electrode 9a and pixel electrode 9a, and electrical installation of the data-line 6a to which a picture 
signal is supplied is carried out to the source concerned of TFT30. The picture signals SI, S2, --, Sn written 
in data-line 6a may be supplied to line sequential, and you may make it supply them to this order for every 
group to two or more data-line 6a which adjoin each other. Moreover, electrical installation of the scanning- 
line 300a is carried out to the gate of TFT30, and it consists of predetermined timing so that the scan signals 
Gl, G2, --, Gm may be impressed to scanning-line 300a in pulse line sequential at this order. Electrical 
installation of the pixel electrode 9a is carried out to the drain of TFT30, and it writes in the picture signals 
SI, S2, — , Sn supplied from data-line 6a in TFT30 when only a fixed period closes the switch to 
predetermined timing. Fixed period maintenance of the picture signals SI, S2, --, Sn of the predetermined 
level written in liquid crystal through pixel electrode 9a is carried out between the counterelectrodes (it 
mentions later) formed in the opposite substrate (it mentions later). When the orientation and order of 
molecular association change with the voltage levels impressed, liquid crystal modulates light and enables a 
gradation display. Here, in order to prevent the held picture signal leaking, storage capacitance 70 is added 
to the liquid crystal capacity and juxtaposition which are formed between the pixel electrode 9 and a 
counterelectrode. For example, as for the electrical potential difference of pixel electrode 9a, only time 
amount also with triple figures longer than the time amount to which the source electrical potential 
difference was impressed is held with storage capacitance 70. Thereby, it is improved further and a 
maintenance property can realize the high liquid crystal equipment of a contrast ratio. In addition, capacity 
line 3b which is wiring for forming capacity as an approach of forming storage capacitance 70 in this way 
may be prepared, and capacity may be formed between scanning-line 300a of the preceding paragraph like 
the after-mentioned (refer to drawing 12 ). 

[0063] In drawing 2 thru/or drawing 4 , on the substrate 10 for liquid crystal equipments, two or more 
transparent pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a 
matrix, and data-line 6a (source electrode), scanning-line 300a (a gate electrode is included), and capacity 
line 3b are prepared respectively along the boundary of pixel electrode 9a in every direction. Electrical 
installation of the data-line 6a is carried out to the below-mentioned source field among semi-conductor 
layer la which consists of the polish recon film etc. through a contact hole 5, and electrical installation of 
the pixel electrode 9a is carried out to the below-mentioned drain field among semi-conductor layer 1 a 
through the contact hole 8. 

[0064] Especially with the gestalt of this operation, conductive 2nd light-shielding film 11a and 1st light- 
shielding film 1 lc are prepared in the field shown with the slash of a drawing Nakamigi riser. 
[0065] 2nd light-shielding film 1 la is prepared in the location with which the channel field (the inside of 
drawing and the lower right are the slash field of **) of semi-conductor layer la is seen from the substrate 
side for liquid crystal equipments, and it laps respectively in the picture element part. 
[0066] In the picture element part, 1st light-shielding film 1 lc is prepared separately from 2nd light- 
shielding film 11a, and is electrically insulated from 2nd light-shielding film 11a. 1st light-shielding film 
1 lc is arranged as junction wiring of island-shape gate electrode 3a which consists of polish recon film 
which constitutes scanning-line 300a. That is, while consisting of polish recon film, island-shape gate 
electrode 3 a divided mutually is arranged so that the gate electrode which counters the below-mentioned 
channel field (field of the slash of the drawing 2 Nakamigi going down) among semi-conductor layer la 
may be included, respectively, and 1st light-shielding film 1 lc is arranged so that electrical installation of 
two or more gate electrode 3 a which stands in a row along the direction of scanning-line 300a may be 
mutually carried out through a contact hole 18. In other words, one scanning-line 300a consists of two or 
more gate electrode 3 a which stands in a row about each stage (line) along the direction of scanning-line 
300a by which electrical installation was carried out mutually in the contact hole 18, and two or more 1st 
light-shielding film 1 lc, and supply becomes possible about a scan signal through this one scanning-line 
300a at each pixel. 

[0067] Next, the configuration in a part for the picture element part which contains TFT30 and gate 
electrode 3a further with reference to the A- A' sectional view of drawing 3 is explained. In addition, in 
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drawing 3 , the opposite substrate 20 and liquid crystal by which opposite arrangement is carried out through 
liquid crystal at the substrate 10 for liquid crystal equipments are omitted, and are later mentioned about 
these. 

[0068] As shown in the A- A 1 sectional view of drawing 3 , liquid crystal equipment is equipped with the 
substrate 10 for liquid crystal equipments which consists of a quartz substrate etc. Pixel electrode 9a which 
becomes the substrate 10 for liquid crystal equipments from transparent conductive thin films, such as ITO 
film (indium Tin oxide film), is prepared, and the orientation film 16 which consists of organic thin films, 
such as a polyimide thin film with which predetermined orientation processing of rubbing processing etc. 
was performed, is formed in the bottom. 

[0069] TFT30 for pixel switching which carries out switching control of each pixel electrode 9a is formed in 
the location which adjoins each pixel electrode 9a at the substrate 10 for liquid crystal equipments. 
[0070] In the location which counters TFT30 for pixel switching respectively, 2nd light-shielding film 1 la is 
prepared between the substrate 10 for liquid crystal equipments, and each TFT30 for pixel switching. Thus, 
the conductive light-shielding film which constitutes 2nd light-shielding film 1 1 a and 1 st light-shielding 
film 11c consists of an opaque refractory metal, and consists of a metal simple substance containing at least 
one of Ti, Cr, W, Ta, Mo, and Pd, an alloy, metal silicide, etc. If constituted from such an ingredient, 2nd 
light-shielding film 1 1 a and 1 st light-shielding film 1 1 c are destroyed by high temperature processing in the 
formation process of TFT30 for pixel switching performed after the formation process of 2nd light-shielding 
film 1 la on the substrate 10 for liquid crystal equipments, or 1st light-shielding film 1 lc, or it can avoid 
fusing by it. Moreover, the situation in which the return light from the substrate 10 side for liquid crystal 
equipments etc. carries out incidence to channel field la' of TFT30 for pixel switching etc. by such 2nd 
light-shielding film 11a can be prevented, and the property of TFT30 for pixel switching does not 
deteriorate according to generating of a photocurrent. 

[0071] Furthermore, the 1st interlayer insulation film 12 is formed between 2nd light-shielding film 11a and 
two or more TFT30 for pixel switching. The 1st interlayer insulation film 12 is formed in order to carry out 
the electric insulation of the semi-conductor layer la which constitutes TFT30 for pixel switching from 2nd 
light-shielding film 1 la. Furthermore, the 1st interlayer insulation film 12 also has a function as substrate 
film for TFT30 for pixel switching by being formed all over the substrate 10 for liquid crystal equipments. 
That is, it has the function to prevent degradation of the property of TFT30 for pixel switching with the dry 
area at the time of polish of the front face of the substrate 10 for liquid crystal equipments, the dirt which 
remains after washing. The 1st interlayer insulation film 12 consists of high insulation glass, such as NSG 
(non doped silicate glass), PSG (phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron 
phosphorus silicate glass), or an oxidation silicone film, a silicon nitride film, etc. The 1 st interlayer 
insulation film 12 can also protect the situation where 2nd light-shielding film 1 la pollutes the TFT30 grade 
for pixel switching. 

[0072] Especially with the gestalt of this operation, 1st light-shielding film 1 lc is arranged as junction 
wiring of gate electrode 3 a. That is, as shown in drawing 3 , electrical installation of the 1st light-shielding 
film 1 lc is carried out to gate electrode 3a through the contact hole 18. For this reason, resistance of 
scanning-line 300a (refer to drawing 1 ) can be notably lowered by resistance of 1st light-shielding film 11c. 
Since for example, sheet resistance is formed from the polish recon film which is 25ohms / ** extent, in the 
case of 1 .3 inches of vertical angles, or about 0.9 inches small liquid crystal equipment, gate electrode 3a 
has resistance of an about [ 100-200Kohm ], but since 1st light-shielding film 1 lc is formed from the 
refractory metal film like the above-mentioned, resistance in scanning-line 300a is sharply made low. For 
example, when 1 st light-shielding film 1 1 c is constituted from tungsten silicide, sheet resistance has only 7- 
8ohms / ** extent. According to such reduction in resistance, the time constant of scanning-line 300a can 
also be made small even to extent 1 or less microsecond. And if the configuration (not shown) which drives 
the scanning line from the both sides of an image display field is taken, it can do small even in 0.5 or less 
microsecond extent of the one half further. For this reason, it is avoidable to become the constraint at the 
time of resistance and the time constant of the scanning line raising drive frequency. Furthermore, since 2nd 
light-shielding film 11a and 1st light-shielding film 1 lc are insulated, 2nd light-shielding film 1 la is not 
changed by scanning-line 300a. Therefore, degradation of the transistor characteristics of the thin film 
transistor by potential fluctuation of the scanning line can be prevented. 

[0073] Next, the configuration in a part for the picture element part which contains TFT30 and storage 
capacitance 70 with reference to the B-B' sectional view of drawing 4 is explained further. In addition, in 
addition to the substrate 10 for liquid crystal equipments, the opposite substrate 20 by which opposite 
arrangement is carried out through liquid crystal 50 is shown in the substrate 10 for liquid crystal 
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equipments at drawing 4 . 

[0074] As shown in the B-B 1 sectional view of drawing 4 , opposite arrangement of the opposite substrate 20 
with which liquid crystal equipment is the transparence to which it becomes the substrate 10 for liquid 
crystal equipments from glass or a quartz, and also constitutes an example of the substrate of a way is 
carried out. The counterelectrode (common electrode) 21 which includes the opposite substrate 20 all over 
the, and consists of transparent conductive thin films, such as ITO film, is formed, and the orientation film 

22 which consists of organic thin films, such as a polyimide thin film with which predetermined orientation 
processing of rubbing processing etc. was performed, is formed in the bottom. The 3rd light-shielding film 

23 is formed in fields other than the opening field of each pixel at the opposite substrate 20. For this reason, 
incident light can protect invasion from the opposite substrate 20 side to channel field la 1 of semi-conductor 
layer la, even if there is little TFT30 for pixel switching. 

[0075] Thus, it is constituted, and between the substrates 10 for liquid crystal equipments and the opposite 
substrates 20 which have been arranged so that pixel electrode 9a and a counterelectrode 21 may meet, 
liquid crystal is enclosed with the space surrounded by the below-mentioned sealant 52 (refer to drawing 30 
and drawing 31), and the liquid crystal layer 50 is formed. 

[0076] Storage capacitance 70 consists of especially gestalten of this operation by installing gate dielectric 
film 2 from the location which counters gate electrode 3a, using as a dielectric film, installing semi- 
conductor layer la, considering as the If of the 1st storage capacitance electrodes, and using as the 2nd 
storage capacitance electrode a part of capacity line 3b which counters these further. 
[0077] The storage capacitance of pixel electrode 9a can be increased these results, using effectively the 
tooth space which separated from an opening field called the field (namely, field in which capacity line 3b 
was formed) which the disclination of liquid crystal generates along with the field under data-line 6a, and 
gate electrode 3a. 

[0078] In drawing 4 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field 
la' of semi-conductor layer la in which a channel is formed of the electric field from gate electrode 3 a 
which constitutes a part of scanning-line 300a, and gate electrode 3a, Gate dielectric film 2, data-line 6a 
(source electrode) which insulate gate electrode 3a and semi-conductor layer la, Id list of high 
concentration source fields of low concentration source field (source side LDD field) lb of semi-conductor 
layer la and low concentration drain field (drain side LDD field) lc, and semi-conductor layer la is 
equipped with high concentration drain field 1 e. One to which it corresponds of two or more pixel electrode 
9a is connected to high concentration drain field le. The drain fields lc and le are formed in source field lb 
and Id list to semi-conductor layer la like the after-mentioned by doping the dopant the object for n molds 
of predetermined concentration, or for p molds according to whether the channel of n mold or p mold is 
formed. Data-line 6a is constituted from the thin film of protection-from-light nature, such as alloy film, 
such as metal membrane metallurgy group silicide, such as aluminum, by especially the gestalt of this 
operation. Moreover, on gate electrode 3a, gate dielectric film 2, and the 1st interlayer insulation film 12, the 
2nd interlayer insulation film 4 with which the contact hole 8 which leads to the contact hole 5 and high 
concentration drain field le which lead to Id of high concentration source fields was formed respectively is 
formed. Electrical installation of the data-line 6a is carried out to Id of high concentration source fields 
through the contact hole 5. Furthermore, on data-line 6a and the 2nd interlayer insulation film 4, the 3rd 
interlayer insulation film 7 with which the contact hole 8 to high concentration drain field le was formed is 
formed. Electrical installation of the pixel electrode 9a is carried out to high concentration drain field 1 e 
through the contact hole 8 to this high concentration drain field le. The above-mentioned pixel electrode 9a 
is prepared in the top face of the 3rd interlayer insulation film 7 constituted in this way. 
[0079] Although TFT30 for pixel switching has LDD structure as mentioned above preferably, it may be 
TFT of the self aryne mold which may have the offset structure which does not drive impurity ion into low 
concentration source field lb and low concentration drain field lc, drives in impurity ion by high 
concentration by using gate electrode 3 a as a mask, and forms the high concentration source and a drain 
field in self align. 

[0080] Moreover, although considered as the single gate structure which has arranged one gate electrode 3 a 
of TFT30 for pixel switching between source drain field lb and le with the gestalt of this operation, two or 
more gate electrodes may be arranged among these. Under the present circumstances, to each gate electrode, 
the same signal is made to be impressed. Thus, if TFT is constituted above the dual gate (double-gate) or the 
triple gate, the leakage current of a channel and a source drain field joint can be prevented, and the current at 
the time of OFF can be reduced. If at least one of these gate electrodes is made into LDD structure or offset 
structure, the OFF state current can be reduced further and the stable switching element can be obtained. 
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[0081] Generally here polish recon layers, such as channel field la' of semi-conductor layer la, and low 
concentration source field lb, low concentration drain field lc Although a photocurrent will occur according 
to the photo-electric-conversion effectiveness which polish recon has and the transistor characteristics of 
TFT30 for pixel switching will deteriorate if light carries out incidence With the gestalt of this operation, 
since data-line 6a is formed from the metal thin film of protection-from-light nature, such as aluminum, so 
that gate electrode 3 a may be covered from the bottom, the incidence of the incident light to channel field 
la 1 of semi-conductor layer la and the LDD fields lb and lc can be prevented effectively at least. Moreover, 
as mentioned above, since 2nd light- shielding film 1 la is prepared in the TFT30 bottom for pixel switching, 
the incidence of the return light to channel field la 1 of semi-conductor layer la and the LDD fields lb and lc 
can be prevented effectively at least. 

[0082] It is still more effective in order for the gestalt of this operation to protect that incidence of the return 
light will be carried out to a channel field if it forms so that 2nd light-shielding film 11a may cover the 
whole channel field more greatly than a channel field, as shown in drawing 2 . 

[0083] (The 2nd operation gestalt) The 2nd operation gestalt of this invention is explained with reference to 
drawing 5 . Drawing 5 is a top view of two or more pixel groups where the substrate for liquid crystal 
equipments adjoins each other. In addition, drawing 6 is the C-C sectional view of drawing 5 . In order to 
make each class and each part material into the magnitude of extent which can be recognized on a drawing, 
scales are made to have differed for each class or every each part material in drawing 6 . Moreover, in 
drawing 5 and drawing 6 , only a configuration which gives the same reference mark to the same component 
as the 1st operation gestalt, and is different from the 1st operation gestalt is explained, and it omits about the 
same configuration. 

[0084] As shown in drawing 5 and drawing 6 , especially with the 2nd operation gestalt, 1 st light-shielding 
film 1 lc 1 is arranged in the shape of stripes along the direction of the scanning line, and gate electrode 3a 
which consists of polish recon film is put on 1st light-shielding film 1 lc*. That is, 1st light-shielding film 
1 lc ! is arranged as redundancy wiring of gate electrode 3 a, and 1st light-shielding film 1 lc' is prepared also 
in the TFT bottom for pixel switching. That is, scanning-line 300b is constituted by scan electrode 3a and 
stripes-like 1st light-shielding film lie'. 

[0085] For this reason, it is possible to lower resistance of scanning-line 300b which consists of 1st light- 
shielding film 11c' and gate electrode 3a by 1st light-shielding film lie', shading the return light to TFT30 
for pixel switching by 1st light-shielding film 1 lc 1 formed in the shape of stripes. Therefore, the above- 
mentioned vertical cross talk (refer to drawing 28 ) can be prevented. And since 1st light-shielding film 1 lc 1 
makes the redundant structure over gate electrode 3 a, even if an open circuit and defective continuity are in 
gate electrode 3 a, it becomes possible [ also preventing ] about scanning-line 300b getting worse. High- 
definition image display is realizable these results with the 2nd operation gestalt. 

[0086] In addition, as shown in drawing 5 , it is possible to prevent more certainly the return light to channel 
field la by making width of face thick in the location which laps 1st light-shielding film lie' with channel 
field la. 

[0087] Moreover, TFT by which opposite arrangement of the gate electrode 3a is carried out to a channel 
field through gate dielectric film in the 2nd operation gestalt (the 1st TFT), TFT (the 2nd TFT) from which 
1st light-shielding film 1 lc' in which the channel field was established in the wrap location becomes the gate 
electrode by which opposite arrangement was carried out to the channel field through the 1 st interlayer 
insulation film will be formed, and a gate electrode will be formed up and down across a channel field. 
Therefore, it becomes possible by using the 1st TFT as a back channel by 1st light-shielding film 1 lc 1 to 
plan this 1st TFT, i.e., the improvement in a property of the thin film transistor of a pixel. In addition, if the 
1st interlayer insulation film which is gate dielectric film of the 2nd TFT is made thin, improvement in a 
property of the 2nd TFT can be aimed at. 

[0088] (The 3rd operation gestalt) The 3rd operation gestalt of the liquid crystal equipment by this invention 
is explained with reference to drawing 7 . Drawing 7 is a top view of two or more pixel groups where the 
substrate for liquid crystal equipments adjoins each other. In addition, in drawing 7 , the same reference 
mark is given to the same component as the 2nd operation gestalt shown in drawing 5 , and only a different 
configuration from the 2nd operation gestalt is explained. 

[0089] Gate electrode 3 a 1 is arranged in the shape of stripes along the direction of the scanning line as well 
as 1st light-shielding film lie 1 , and, as for the 3rd operation gestalt, 300d of scanning lines consists of these 
gate electrode 3a 1 and 1st light-shielding film 1 lc f in redundancy. In addition, other points are the same as 
that of the case of the 2nd operation gestalt shown in drawing 5 . 

[0090] Thus, according to the 3rd operation gestalt, since low resistance-ization of 300d of scanning lines 
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can be attained by 1 st light-shielding film 1 1 c', generating of the above-mentioned vertical cross talk (refer 
to drawing 28 ) etc. can be controlled, and high-definition image display can be realized. And preventing 
also becomes possible about 300d of scanning lines getting worse by existence of wiring of another side in 
which electrical installation was carried out through this one side and contact hole 1 8 by the redundant 
structure in 300d of scanning lines even if gate electrode 3 a 1 and 1st light-shielding film lie 1 woke up an 
open circuit and defective continuity. 

[0091] In addition, although two contact holes 18 per pixel are formed for 300d of every scanning lines with 
the 3rd operation gestalt, three or more pieces or one piece is sufficient as this number, or it may be one per 
two or more pixels. If the degree of the redundant structure during both wiring will be raised, and-izing of it 
can be carried out [ low **** ], if the number of contact holes 18 is increased, and the number of contact 
holes 18 is reduced, the process and structure which puncture a contact hole 13 can be simplified. Therefore, 
since it is made to balance moderately the disadvantageous profit on the manufacture by puncturing the 
profits by the reduction in resistance of 300d of scanning lines by 1st light-shielding film 1 lc', and 
redundant structure, and many contact holes 13, and structure by setup of the number of a contact hole 1 8, 
taking into consideration the sheet resistance of 1st light-shielding film 1 lc', drive frequency, the 
specification demanded, it is very advantageous on practice. 

[0092] Moreover, since 1st light-shielding film 1 lc' is able to function as a gate electrode of the 2nd TFT 
like the 2nd operation gestalt also in the 3rd operation gestalt, the same effectiveness as the case where the 
2nd operation gestalt describes is acquired. 

[0093] (The 4th operation gestalt) The 4th operation gestalt of the liquid crystal equipment by this invention 
is explained with reference to drawing 8 . Drawing 8 is a top view of two or more pixel groups where the 
substrate for liquid crystal equipments adjoins each other. In addition, in drawing 8 , the same reference 
mark is given to the same component as the case of the 1st operation gestalt shown in drawing 3 , and only a 
different configuration from the 1st operation gestalt is explained. 

[0094] drawing 8 - being shown - as — the - four - operation - a gestalt - **** — a semi-conductor ~ the 
film — 501 - a - from - becoming - a pixel - switching - ** - TFT - the source ~ a field — puncturing - 
having had — a contact hole — five — 1 — a drain — a field — puncturing — having had — a contact hole — 
eight — ' — between — drawing — Nakamigi ~ the bottom — ** — a slash ~ the section — being shown — 
having had - a field - a channel field - it is . gate electrode 503a which counters this channel field through 
gate dielectric film consists of polish recon film — having — the end of this gate electrode 503a — contact 
hole 18' - minding - 1st light-shielding film lie'- electrical installation is carried out to '. while 1st light- 
shielding film 1 lc f is arranged as a body of the scanning line especially with this operation gestalt — 1st 
light-shielding film lie - 'island-shape 2nd light-shielding film 1 la insulated with " - 'is formed in the 
bottom of a channel field with 1st light-shielding film 1 lc", simultaneously the same film, moreover, 
capacity line 3b 1 avoids these two contact hole 8' and 5 f - as - the scanning line - a body - 1st light- 
shielding film lie' — it is prepared along with '. 

[0095] Thus, according to the 4th operation gestalt of the constituted liquid crystal equipment, since it is 
formed from the conductive polish recon film, gate electrode 503a can avoid risk of the semi-conductor film 
which constitutes TFT for pixel switching from a metal membrane with the stress produced like [ in the case 
of forming a gate electrode ] at the time of elevated-temperature processes, such as activation annealing, 
gate dielectric film, a metal membrane, etc. exfoliating. 1st light-shielding film lie" arranged in coincidence 
as a body of the scanning line enables it to lower resistance of the scanning line, and TFT for pixel 
switching - 1st light-shielding film 1 lc — a positive and reliable electrical installation condition is 
realizable between '1 st light-shielding film 11c' which consists of gate electrode 503a which consists of 
polish recon film, and a light-shielding film since electrical installation is carried out to 'through contact hole 
18". 

[0096] these results - 2nd light-shielding film 1 la 1 - shading the return light to TFT for pixel switching by 
', by lowering resistance of the scanning line which consists of 1st light-shielding film 1 lc", the above- 
mentioned vertical cross talk (refer to drawing 28 ) can be prevented, and high-definition image display can 
be realized, furthermore, 2nd light-shielding film 11a" and 1st light-shielding film 1 lc - '1st light-shielding 
film 11c' which is a body of the scanning line since 'is insulated' -- 2nd light-shielding film 1 la' - 'is not 
changed Therefore, degradation of the transistor characteristics of the thin film transistor by potential 
fluctuation of the scanning line can be prevented. 

[0097] Although 2nd light-shielding film 11a" is formed in island shape, it forms, for example in the shape 
of stripes, and you may make it connect with the constant source of potential in drawing 8 of the 4th 
operation gestalt. 
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[0098] With the above-mentioned 1st thru/or the above-mentioned 4th operation gestalt, each realizes 
prevention of the return light to a channel field, and low resistance-ization of the scanning line by the same 
conductive light-shielding film. The modification for realizing low resistance-ization of a capacity line 
further using an above-mentioned operation gestalt is explained. 

[0099] (The 1st modification of the 1st operation gestalt) The 1st modification of the 1st operation gestalt is 
explained using drawing 9 and drawing 10 . Drawing 9 is a top view of two or more pixel groups where the 
substrate for liquid crystal equipments adjoins each other, and drawing 10 is the D-D* sectional view of 
drawing 9 . About the same configuration as the 1st operation gestalt, the 1st modification omits explanation 
and explains only a different configuration. 

[0100] the 1st modification — 2nd light-shielding film 1 la — m forms along with capacity line 3b — having — 
2nd light-shielding film 1 la — each electrical installation of 1,1 and the capacity line 3b is carried out to the 
constant source of potential, therefore, 2nd light-shielding film 1 la — TFT30 for pixel switching by which 
opposite arrangement is carried out at '" — receiving — 2nd light-shielding film 1 la — it can prevent potential 
fluctuation of 1 " doing a bad influence. Moreover, capacity line 3b may function good as the 2nd storage 
capacitance electrode of storage capacitance 70. in this case, it is shown in drawing 9 and drawing 10 R> 0 - 
- as - 2nd light-shielding film 1 la - you may make it connect 1,1 to capacity line 3b through a contact hole 
13 as a source of low voltage Or you may connect with the constant source of potential supplied to the 
circumference circuits (for example, a scanning-line drive circuit, a data-line drive circuit, etc.) for driving 
the liquid crystal equipment concerned. If the power source of a circumference circuit etc. is used, it is not 
necessary to prepare potential wiring and the external input terminal of dedication, and 2nd light-shielding 
film 1 la'" and capacity line 3b will be made to constant potential, (not shown) and 2nd light-shielding film 
1 la — if the configuration which carries out electrical installation of 1 " and the capacity line 3b in the edge of 
for example, an image display field, and makes both constant potential the same is taken, wiring to both 
from the constant source of potential can be shared partially, and the simplification of a configuration can be 
attained. 

[0101] it is shown in drawing 9 and drawing 10 - as - capacity line 3b and 2nd light-shielding film 1 la — if 
" f is connected through a contact hole 13 — capacity line 3b ~ high, although formed from the polish recon 
film [****] 2nd light-shielding film 1 la - - low — since it is formed from the conductive refractory 
metal [****], resistance of a direction in alignment with gate electrode 3a in capacity line 3b is sharply 
formed into low resistance, for example, 2nd light-shielding film 1 1 a — when "' is formed by WSi, as 
compared with the polish recon film, sheet resistance can be reduced or less to 1/3. 

[0102] consequently - the time constant of capacity line 3b — 2nd light-shielding film 1 la - it can be made 
small from about about ten microseconds by existence of" 1 at about several microseconds. Therefore, 
generating of a horizontal cross talk, a ghost, etc. who originated in the potential of capacity line 3b shaking 
by capacity coupling with each data-line 6a in capacity line 3b wired by crossing in the bottom of data-line 
6a can be reduced. That is, the problem of display degradation like the image 802 shown in drawing 2929 
does not arise. And since the time constant of capacity line 3b is made small enough even if it constitutes 
especially the liquid crystal equipment concerned as a high model of drive frequencies, such as XGA and 
SXGA, as mentioned above, generating of a horizontal cross talk, a ghost, etc. can be reduced too. 
[0103] Therefore, the need of adopting the method which reverses the polarity of liquid crystal driver 
voltage for every [ like the above-mentioned ] data-line 6a and every pixel for prevention, such as such a 
horizontal cross talk and a ghost, can adopt the scanning-line reversal drive method (the so-called 1 H 
reversal drive method) which makes every [ suitable for there being nothing, and being able to reduce the 
disclination of the liquid crystal layer 50 conversely, and raising a pixel numerical aperture ] scanning-line 
300a reverse liquid crystal driver voltage to reference voltage. 

[0104] moreover, the 1st modification — setting — 2nd light-shielding film 1 la - since is prepared in the 
shape of a mesh along with capacity line 3b while it contains the part of the light-shielding film in which the 
channel field was established in the wrap location — 2nd light-shielding film 1 1 a — '" can prescribe the 
opening field of each picture element part, and resistance of the scanning line can be lowered by 1st light- 
shielding film 1 lc. 

[0105] (The 2nd modification of the 2nd operation gestalt) The 2nd modification of the 2nd operation gestalt 
is explained using drawing 1 1 . The 2nd modification has the same configuration as the 2nd operation 
gestalt, and explains only a different configuration. The 1 Id of the 2nd light-shielding film is formed so that 
it may lap with capacity line 3b in the field except the TFT bottom for pixel switching. Moreover, like the 
case of the 1st modification, electrical installation of capacity line 3b and the lid of the 2nd light-shielding 
film may be carried out through a contact hole 13, and it may be connected to other constant sources of 
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potential. Thus, in the 2nd modification, since the 1 Id of the 2nd light-shielding film insulated with 1st 
light-shielding film 1 1c is prepared in the bottom of capacity line 3b while preparing 1st light-shielding film 
1 lc in the bottom of scanning-line 3 a, low resistance-ization of both the scanning line and a capacity line is 
realizable. Therefore, the above-mentioned horizontal cross talk (refer to drawing 29 ) can also be prevented 
like the case of the 1st modification by lowering resistance of capacity line 3b by the 1 Id of the 2nd light- 
shielding film. Moreover, since the 1 Id of the 2nd light-shielding film and 1st light-shielding film 1 lc are 
insulated, the 1 1 d of the 2nd light-shielding film is not influenced by potential fluctuation of the scanning 
line. High-definition image display is realizable these results with the 2nd modification. 
[0106] In addition, although illustration is omitted, in the 3rd operation gestalt, it is possible to form the 1 Id 
of the 2nd light-shielding film along with capacity line 3b like the 2nd modification, and the effectiveness 
same in that case as the 2nd modification is acquired. 

[0107] Moreover, if 2nd light-shielding film 1 la' is formed along with capacity line 3b also in the 4th 
operation gestalt and it is made to connect with a capacity line through contact further, low resistance- 
ization of both the scanning line and a capacity line is realizable. 

[0108] (The 5th operation gestalt) Drawing 12 is a top view of two or more pixel groups where the substrate 
for liquid crystal equipments adjoins each other. In addition, in drawing 12 R> 2, the same reference mark is 
given to the same component as the case of the 1 st operation gestalt shown in drawing 2 , and only a 
different configuration from the 1 st operation gestalt is explained. 

[0109] In drawing 12 , on the substrate for liquid crystal equipments, two or more transparent pixel 
electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, and data- 
line 6a and scanning-line 300e (a gate electrode is included) are prepared respectively along the boundary of 
pixel electrode 9a in every direction. That is, without forming a capacity line like the 1 st thru/or the 4th 
operation gestalt, and its modification, it consists of gestalten of this operation so that scanning-line 300e of 
the preceding paragraph (the n-lst step) may function as a capacity (it can set to n-th step) line. Storage 
capacitance is constituted by carrying out opposite arrangement of the 2nd storage capacitance electrode 504 
installed from the polish recon film which more specifically constitutes scanning-line 300e which is the 
preceding paragraph, and If [ of the 1st storage capacitance electrodes ]" installed from the drain field of 
TFT for pixel switching through the insulator layer (dielectric film) installed from the gate dielectric film of 
TFT for pixel switching. And electrical installation of the data-line 6a is carried out to the source field of 
semi-conductor layer la which consists of polish recon film through a contact hole 5, and electrical 
installation of the pixel electrode 9a is carried out to the drain field of semi-conductor layer 1 a through 
contact hole 8." 

[01 10] 1st light-shielding film lie which consists of a conductive light-shielding film is arranged in the field 
shown with the slash of a drawing Nakamigi riser, namely, is prepared in scanning-line 300e in piles. 
Scanning-line 300e is arranged, respectively so that the gate electrode which counters the channel field 
(field of the slash of R> drawing 12 2 Nakamigi going down) of semi-conductor layer la may be included, 
and 1 st light-shielding film lie makes redundant structure by carrying out electrical installation for every 
pixel through scanning-line 300e and contact hole 18" which consist of polish recon film. 
[01 1 1] Thus, according to the 5th operation gestalt, while scanning-line 300e is formed into low resistance, 
the protection from light to the return light to the channel field of TFT for pixel switching is made by 1st 
light-shielding film 1 1 e which consists of the above-mentioned refractory metal film. Furthermore, since the 
gate electrode of TFT for pixel switching is formed from the conductive polish recon film, it can avoid risk 
of the semi-conductor film which constitutes a thin film transistor from a metal membrane with the stress 
produced like [ in the case of forming a gate electrode ] at the time of elevated-temperature processes, such 
as activation annealing, gate dielectric film, a metal membrane, etc. exfoliating, and the manufacture of 
reliable liquid crystal equipment of it is attained. 

[0112] Moreover, you may make it 1st light-shielding film 1 le contain 3rd storage capacitance electrode 
1 le' installed along with data-line 6a from the part put on scanning-line 300e with the 5th operation gestalt. 
In that case, storage capacitance can be increased by 3rd storage capacitance electrode lie' and If [ of the 
1st storage capacitance electrodes ]" by which opposite arrangement is carried out through the 1st interlayer 
insulation film. Furthermore, the part which counters the channel field of TFT for pixel switching may form 
1 st light-shielding film 1 le broadly. In that case, in the channel field shown with the slash of **, the 
protection from light of the bottom of drawing 12 Nakamigi to return light is certainly attained. 
[01 13] (Configuration of the circumference circuit of liquid crystal equipment) The configuration in which 
the circumference circuit was formed on the substrate 10 for liquid crystal equipments is explained using 
drawing 13 using above-mentioned operation gestalten and those modifications. 
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[01 14] The data-line drive circuit 101 where liquid crystal equipment drives data-line 6a as a circumference 
circuit in drawing 13 , The scanning-line drive circuit 104 which drives scanning-line 300a, and the 
precharge circuit 201 which precedes the precharge signal NRS of a predetermined voltage level with 
supply of picture signals SI and S2 and — Sn, and supplies it to two or more data- line 6a, respectively, It has 
picture signals SI and S2 and the sampling circuit 301 which samples — Sn and is supplied to two or more 
data-line 6a, respectively. 

[0115] The scanning-line drive circuit 104 impresses the scan signals Gl, G2, — , Gm to scanning-line 300a 
by line sequential in pulse to predetermined timing based on the power source supplied from an external 
control circuit, a reference clock CLY, its reversal clock, etc. 

[0116] The data-line drive circuit 101 supplies a picture signal to the data line 35 according to the timing to 
which the scanning-line drive circuit 104 impresses the scan signals Gl, G2, — , Gm based on the power 
source supplied from an external control circuit, a reference clock CLX, its reversal clock, etc. 
[01 1 7] As a switching element, each data-line 6a of every is equipped with TFT202, the precharge signal 
line 204 is connected to the drain or source electrode of TFT202, and, as for the precharge circuit 201, the 
precharge circuit drive signal line 206 is connected to the gate electrode of TFT202. And the power source 
of a predetermined electrical potential difference required at the time of actuation, in order to write in the 
precharge signal NRS from an external power through the precharge signal line 204 is supplied, and the 
precharge circuit driving signal NRG is supplied from an external control circuit so that the precharge signal 
NRS may be written in through the precharge circuit drive signal line 206 to the timing preceded with 
picture signals SI, S2, — , Sn about each data-line 6a. The precharge circuit 201 supplies the precharge signal 
NRS (image auxiliary signal) which is preferably equivalent to the picture signals SI, S2, --, Sn of middle 
gradation level. 

[01 18] The sampling circuit 301 equips each data-line 6a of every with TFT302, the picture signal line 304 
is connected to the source electrode of TFT302, and the sampling circuit drive signal line 306 is connected 
to the gate electrode of TFT302. And these will be sampled if picture signals SI, S2, — , Sn are inputted 
through the picture signal line 304. That is, if the sampling circuit driving signals SHI, SH2, --, SHn are 
inputted from the data-line drive circuit 101 through the sampling circuit drive signal line 306, sequential 
impression of the picture signals SI, S2, --, Sn supplied to the picture signal line 304 will be carried out at 
data-line 6a. 

[0119] Thus, although it consists of gestalten of this operation so that data-line 6a may be chosen for 
[ every ], you may make it supply data-line 6a for every group two or more [ every ], as mentioned above. 
[0120] With reference to drawing 14 , explanation is added about the precharge performed in the liquid 
crystal equipment of the gestalt of this operation here. 

[0121] As shown in drawing 14 , the clock signal (CLX) which specifies the selection time amount tl (dot 
frequency) per pixel is inputted into the shift register which the data-line drive circuit 101 has as criteria of a 
horizontal scanning, but if a transfer start signal (DX) is inputted, sequential supply of the transfer signals 
XI and X2 and — will be carried out from this shift register. In each horizontal scanning period, a precharge 
circuit driving signal (NRG) is supplied to the precharge circuit 201 to the timing preceded with the input of 
such a transfer start signal (DX). While the clock signal (CLY) made into the criteria of a vertical scanning 
more specifically becomes high-level, after a picture signal (VID) inverts on the basis of the electrical- 
potential-difference central value (VID core) of a signal, a precharge circuit driving signal (NRG) is made 
high-level after the time amount t3 progress which is a margin until it carries out precharge from these 
polarity reversals. On the other hand, let a precharge signal (NRS) be the predetermined level of a picture 
signal (VID) and like-pole nature in a horizontal blanking interval corresponding to reversal of a picture 
signal (VID). Therefore, precharge is performed in the time amount t2 by which a precharge circuit driving 
signal (NRG) is made high-level. And let a precharge circuit driving signal (NRG) be a low level by making 
a margin after before, i.e., precharge, ends only time amount t4 rather than the time of a horizontal blanking 
interval expiring and an effective display period starting until a picture signal (VID) is written in into time 
amount t4. As mentioned above, in each horizontal blanking interval, the precharge circuit 201 precedes a 
precharge signal (NRS) with supply of a picture signal, and supplies it to two or more data-line 6a. 
[0122] Since resistance and the time constant of scanning-line 300a are made small by 1st light- shielding 
film 1 lc (1 lc', 1 lc", 1 le) as mentioned above, this operation gestalt and the modification are advantageous, 
especially when precharging in this way and raising drive frequency. 

[0123] That is, in drawing 14 , although precharged within the horizontal blanking interval, the electrical 
potential difference impressed to the gate of TFT for pixel switching by scanning-line 300a of the preceding 
paragraph needs to be stabilized in OFF potential within time amount t3. That is, precharge concerning the 
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scanning line of the n-th step needs to be performed after the gate of the n-lst step is turned off by the 
scanning line of the n-lst step. Therefore, if the timing of each signal is set up so that time amount t3 may 
become long, it will be thought that the time constant of scanning-line 300a may be large. However, if this 
long time amount t3 is taken, the need of shortening time amount t5, t2, and t4 shortly will arise. Here, the 
shake of the potential of capacity line 3b by capacity coupling of data-line 6a and capacity line 3b which 
were mentioned above tends toward stability within time amount t5. Therefore, if time amount t5 is 
shortened not much, a horizontal cross talk which was explained using drawing 29 by the shake of the 
potential of capacity line 3b will occur. Moreover, in having shortened time amount t2, the capacity of 
precharge will decline or the high precharge circuit of charge serviceability will be needed. Furthermore, by 
having shortened time amount t4, a precharge signal and a picture signal may be impressed to coincidence 
again at data-line 6a. Therefore, in order to precharge good, potential of scanning-line 300a of the preceding 
paragraph cannot lengthen easily time amount t3 stabilized in OFF potential. However, since according to 
the gestalt of this operation a time constant is sharply lowered while lowering resistance of scanning-line 
300a sharply by 1st light-shielding film 11c, the time amount by which the potential of scanning-line 300a 
of the preceding paragraph is stabilized in off potential is also shortened sharply. For this reason, it is lost 
that the n-th- step precharge is performed before the gate of the n-lst step is turned off, or that the potential 
of the precharge in scanning-line 300a of the n-th step is lengthened by the potential of the picture signal of 
the n-lst step. Even if it precharges by raising the drive frequency of liquid crystal equipment these results, 
the vertical cross talk (refer to drawing 28 ) like the above-mentioned is reduced, and can perform high- 
definition image display. 

[0124] (Manufacture process of liquid crystal equipment) As a manufacture process of the liquid crystal 
equipment which has the above configurations next, it explains from drawing 15 by making the 1st 
modification into an example with reference to drawing 19 to drawing 1 8 and drawing 22 . 
[0125] In addition, it is process drawing which drawing 18 is made to correspond to the D-D 1 cross section 
of drawing 9 of the substrate for liquid crystal equipments, and is shown from drawing 1 5 , and is process 
drawing which drawing 22 is made to correspond to the E-E' cross section of drawing 9 of the substrate for 
liquid crystal equipments from drawing 19 , and is shown. 

[0126] Moreover, the manufacture processes of the 1st operation gestalt to the 4th operation gestalt of the 
liquid crystal equipment mentioned above differ compared with the manufacture process in the 1 st 
modification in that a light-shielding film be prepared in the bottom of the point (refer to drawing 15 ) which 
do not puncture the contact hole 13 of a process (13), and capacity line 3b, and since it be the same about 
other processes, the explanation be omitted. 

[0127] As shown in (1) of the process of drawing 15 and drawing 19 , respectively, annealing treatment of 
the substrates 10 for liquid crystal equipments, such as a quartz substrate and hard glass, is carried out at 
inert gas ambient atmospheres, such as N2 (nitrogen), and an about 900-1300-degree C elevated 
temperature, and it pretreats so that distortion produced in the substrate 10 for liquid crystal equipments in 
the elevated-temperature process carried out behind may decrease. That is, according to the temperature by 
which high temperature processing is carried out at the maximum elevated temperature in a manufacture 
process, the substrate 10 for liquid crystal equipments is heat-treated at the same temperature or the 
temperature beyond it in advance. 

[0128] thus, the whole surface of the processed substrate 10 for liquid crystal equipments — metal alloy film, 
such as metal metallurgy group silicide, such as Ti, Cr, W, Ta, Mo, and Pd, ~ a spatter — about 1000-5000A 
thickness — the light-shielding film 1 1 of about 2000A thickness is formed preferably. 
[0129] then, the thing done for patterning of the this formed light-shielding film 1 1 top as shown in (2) of 
the process of drawing 15 and drawing 19 , respectively — 1st light-shielding film 11c and 2nd light- 
shielding film 1 la — 111 is formed. 

[0130] next, it is shown in the process (3) of drawing 15 and drawing 19 , respectively — as — 1st light- 
shielding film 1 lc and 2nd light-shielding film 1 la — the 1st interlayer insulation film 12 which consists of 
silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, an oxidation silicone film, etc. 
is formed on m . The thickness of this 1st interlayer insulation film 12 may be about 5000-20000A. 
[0131] Next, as shown in the process (4) of drawing 15 and drawing 19 , respectively, about 450-550 
degrees C of amorphous silicon film are preferably formed comparatively on the 1st interlayer insulation 
film 12 with the reduced pressure CVD (for example, CVD with a pressure of about 20-40Pa) using the 
mono-silane gas of flow rate about 400 to 600 cc/min, disilane gas, etc. of about 500 degrees C in a low- 
temperature environment. Then, in nitrogen-gas-atmosphere mind, at about 600-700 degrees C, preferably, 
solid phase growth of the polish recon film 1 is carried out by ****** which performs annealing treatment 
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of 4 - 6 hours for about 1 to 10 hours until it becomes the thickness of about 1000A preferably in about 500- 
2000A thickness. 

[0132] Under the present circumstances, as TFT30 for pixel switching shown in drawing 10 , the polish 
recon film 1 may be directly formed with a reduced pressure CVD method etc. without passing through the 
amorphous silicon film. Or drive silicon ion into the polish recon film deposited with the reduced pressure 
CVD method etc., once make it amorphous (amorphous-izing), it is made to recrystallize by annealing 
treatment etc. after that, and the polish recon film 1 may be formed. 

[0133] Next, as shown in the process (5) of drawing 15 and drawing 19 , respectively, semi-conductor layer 
la containing channel field la 1 of the **** predetermined pattern shown in drawing 7 is formed. That is, the 
If (semi-conductor layer) of the 1st storage capacitance electrodes installed from semi-conductor layer la 
which constitutes TFT30 for pixel switching is formed especially in the field in which capacity line 3b is 
formed along with the field in which capacity line 3b is formed, and gate electrode 3a under data-line 6a. 
[0134] As shown in the process (6) of drawing 15 and drawing 19 , respectively, the If of the 1st storage 
capacitance electrodes with semi-conductor layer la which constitutes TFT30 for pixel switching Next, the 
temperature of about 900-1300 degrees C, By oxidizing thermally with the temperature of about 1000 
degrees C preferably, a thermal oxidation silicone film with a comparatively thin thickness of about 300A is 
formed. Furthermore, a high-temperature-oxidation silicone film (HTO film) and a silicon nitride film are 
deposited on the comparatively thin thickness of about 500 A with a reduced pressure CVD method etc., and 
the insulator layer 2 for capacity formation is formed with the gate dielectric film 2 with multilayer structure 
of TFT30 for pixel switching, consequently, the thickness of the If of the 1st storage capacitance electrodes 
- the thickness of about 300-1500A - desirable - the thickness of about 350-500A - becoming - the 
thickness of gate dielectric film 2 - the thickness of about 200-1500A - it becomes the thickness of about 
300-1000A preferably. 

[0135] In addition, although not limited especially in the process (6) of drawing 15 , the amount of [ used as 
the If of the 1st storage capacitance electrodes ] semi-conductor layer may be made to dope and form for 
example, the Lynn (P) ion into low resistance in about 3xl012/cm2 of doses. 

[0136] Next, as shown in the process (7) of drawing 1 5 and drawing 19 , respectively, the contact hole 18 
which results in the contact hole 13 and 1st light-shielding film 11c which result in the 1st interlayer 
insulation film 12 at 2nd protection-from-light wiring 1 la is formed. Under the present circumstances, there 
is an advantage that the direction which punctured a contact hole 13 and 1 8 grades can make a puncturing 
configuration almost the same as mask shape by anisotropic etching like reactant etching and reactant ion 
beam etching. However, if it punctures combining dry etching and wet etching, since these contact holes 13 
and 1 8 grades will be made in the shape of a taper, the advantage that the open circuit at the time of wiring 
connection can be prevented is acquired. 

[0137] Next, thermal diffusion of the process (Lynn (P as shown in 8), respectively, after depositing the 
polish recon layer 3) of drawing 15 and drawing 19 is carried out, and the polish recon film 3 is electric- 
conduction-ized. Or the doped silicone film which introduced P ion into membrane formation and 
coincidence of the polish recon film 3 may be used. 

[0138] Next, as shown in the process (9) of drawing 16 and drawing 20 , respectively, capacity line 3b is 
formed with gate electrode 3a of the **** predetermined pattern shown in drawing 9 . Thickness of such 
gate electrode 3a and capacity line 3b is made into about 3500A, respectively. 

[0139] Next, as shown in the process (10) of drawing 1 6 and drawing 20 , respectively, when TFT30 for 
pixel switching shown in drawing 1 1 is set to TFT of an n channel mold with LDD structure, In order to 
form low concentration source field lb and low concentration drain field 1c in semi-conductor layer la first, 
the dopant 60 of V group elements, such as P (phosphorus), is doped by low concentration by using gate 
electrode 3a as a diffusion mask (with for example, dose which is one to 3xl013-/cm2 about P ion). 
Thereby, semi-conductor layer la under gate electrode 3a becomes channel field la\ Capacity line 3b and 
gate electrode 3a are also formed into low resistance by the dope of this impurity. 

[0140] Then, as shown in the process (1 1) of drawing 16 and drawing 20 , respectively, in order to form 
high concentration source field lb and high concentration drain field lc which constitute TFT30 for pixel 
switching after forming the resist layer 62 on gate electrode 3 a with a mask with wide width of face rather 
than gate electrode 3 a, similarly the dopant 61 of V group elements, such as P, is doped by high 
concentration (for example, P ion - the dose of one to 3xl015-/cm2). In addition, it is good also as TFT of 
offset structure, without, for example, performing a low-concentration dope, and it is good also as TFT of a 
self aryne mold by the ion-implantation technique using P ion etc., using gate electrode 3a as a mask. 
[0141] Capacity line 3b and gate electrode 3a are also further formed into low resistance by the dope of an 
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impurity. 

[0142] Moreover, a process (10) and a process (11) can be repeated again, and the p channel mold TFT can 
be formed by performing the dopant of III group elements, such as B (boron) ion. It becomes possible to 
form in the periphery on the substrate 10 for liquid crystal equipments the data-line drive circuit 101 and the 
scanning-line drive circuit 104 which have by this the complementary-type structure which consists of an n 
channel mold TFT and a p channel mold TFT. Thus, in the gestalt of this operation, since the semi- 
conductor layer of TFT30 for pixel switching is formed by polish recon, it is the same process mostly, and 
the data-line drive circuit 101 and the scanning-line drive circuit 104 can be formed, and it is advantageous 
at the time of formation of TFT30 for pixel switching, on manufacture. 

[0143] Next, as shown in the process (12) of drawing 16 and drawing 20 , respectively, the 2nd interlay er 
insulation film 4 which consists of silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride 
film, an oxidation silicone film, etc. is formed so that capacity line 3b and gate electrode 3a may be covered 
with gate electrode 3 a in TFT30 for pixel switching. The thickness of the 2nd interlay er insulation film 4 has 
desirable about 5000- 1 5000A. 

[0144] Next, after performing about 1000-degree C annealing treatment about 20 minutes in order to 
activate Id of high concentration source fields, and high concentration drain field le as shown in the process 
(13) of drawing 16 , respectively, the contact hole 5 to the data line 31 is formed. Moreover, the contact hole 
for connecting with wiring which illustrates neither gate electrode 3a nor capacity line 3b is also punctured 
to the 2nd interlay er insulation film 4 according to the same process as a contact hole 5. 
[0145] Next, as shown in the process (14) of drawing 1 7 and drawing 21 , respectively, on the 2nd interlayer 
insulation film 4, it deposits on about 3000A preferably in about 1000-5000A thickness by making low 
resistance metal metallurgy group silicide, such as aluminum of protection- from-light nature, etc. into a 
metal membrane 6, and as further shown in the process (15) of drawing 16 and drawing 20 , respectively, 
data-line 6a is formed. 

[0146] Next, as shown in the process (16) of drawing 17 and drawing 2 1 , respectively, the 3rd interlayer 

insulation film 7 which consists of silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride 

film, an oxidation silicone film, etc. is formed so that a data-line 6a (source electrode) top may be covered. 

The thickness of the 3rd interlayer insulation film 7 has desirable about 5000-1 5000A. 

[0147] Next, as shown in the process (17) of drawing 18 , in TFT30 for pixel switching, the contact hole 8 

for carrying out electrical installation of pixel electrode 9a and the high concentration drain field le is 

formed. 

[0148] Next, on the 3rd interlayer insulation film 7, as shown in the process (18) of drawing 17 and drawing 
21 , respectively, as the transparent conductive thin films 9, such as ITO film, are deposited on the thickness 
of about 500-2000A and are further shown in the process (19) of drawing 16 and drawing 20 , respectively, 
pixel electrode 9a is formed. In addition, when using the liquid crystal equipment concerned for the liquid 
crystal equipment of a reflective mold, pixel electrode 9a may be formed from an opaque ingredient with 
high reflection factors, such as aluminum. 

[0149] Then, after applying the coating liquid of the orientation film of a polyimide system on pixel 
electrode 9a, the orientation film 16 (refer to drawing 10 ) is formed by performing rubbing processing etc. 
[01 50] On the other hand, about the opposite substrate 20 shown in drawing 1 0 , a glass substrate etc. is 
prepared first, and after the 4th light- shielding film (refer to drawing 22 and drawing 23 ) as circumference 
abandonment for dividing the outside of an image display field and this image display field like the 3rd 
light-shielding film 23 formed for every pixel and the after-mentioned carries out the spatter of the 
chromium metal, patterning of it is carried out. In addition, the 3rd light-shielding film 23 and the 4th light- 
shielding film 53 may form others, carbon, and Ti, such as Cr, nickel, and aluminum, from ingredients, such 
as resin black distributed to the photoresist. [ metallic material ] 

[0151] Then, a counterelectrode 21 is formed all over the opposite substrate 20 by depositing transparent 
conductive thin films, such as ITO, on the thickness of about 500-2000A. Furthermore, the orientation film 
22 (refer to drawing 10 ) is formed on a counterelectrode 21. 

[0152] Finally, the liquid crystal with which the substrate 10 for liquid crystal equipments and the opposite 
substrate 20 with which each class was formed as mentioned above are stuck by the sealant so that the 
orientation film 16 and 22 (refer to drawing 10 ) may meet, and they come to mix two or more kinds of 
pneumatic liquid crystals to the space between both substrates by vacuum suction etc. is attracted, and the 
liquid crystal layer 50 of predetermined thickness is formed. 

[0153] The 1st modification of the liquid crystal equipment shown in drawing 9 is manufactured by the 
above. 
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[0154] (The whole liquid crystal equipment configuration) The whole gestalt configuration of each 
operation of the liquid crystal equipment constituted as mentioned above is explained with reference to 
drawing 23 and drawing 24 . In addition, drawing 23 is the top view which looked at the substrate 1 0 for 
liquid crystal equipments from the opposite substrate 20 side with each component formed on it, and 
drawing 24 is a H-H 1 sectional view of drawing 23 shown including the opposite substrate 20. 
[0155] In drawing 23 , on the substrate 10 for liquid crystal equipments, the sealant 52 is formed along the 
edge and the 4th light-shielding film 53 of the protection-from-light nature which consists of an ingredient 
which is the same as the 3rd light-shielding film 23, or is different as circumference abandonment is formed 
as mentioned above in parallel to the inside. The data-line drive circuit 101 and the mounting terminal 102 
are formed in the field of the outside of a sealant 52 along with one side of the substrate 10 for liquid crystal 
equipments, and the scanning-line drive circuit 104 is established in it along with two sides which adjoin 
this one side. If the scan signal delay supplied to gate electrode 3a does not become a problem, the thing 
only with one side sufficient [ the scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the 
data-line drive circuit 101 may be arranged on both sides along the side of an image display field. For 
example, data-line 6a of an odd number train supplies a picture signal from the data-line drive circuit 
arranged along one side of an image display field, and you may make it the data line of an even number train 
supply a picture signal from the data-line drive circuit arranged along the side of the opposite side of said 
image display field. Thus, if it is made to drive data-line 6a in the shape of a ctenidium, since the occupancy 
area of a data-line drive circuit is extensible, it becomes possible to constitute a complicated circuit. 
Furthermore, two or more wiring 105 for connecting between the scanning-line drive circuits 104 
established in the both sides of an image display field is formed in one side in which the substrate 1 0 for 
liquid crystal equipments remains. Moreover, in at least one place of the corner section of the opposite 
substrate 20, the flow material 1 06 for taking an electric flow between the substrate 1 0 for liquid crystal 
equipments and the opposite substrate 20 is formed. And as shown in drawing 24 , the opposite substrate 20 
with the almost same profile as the sealant 52 shown in drawing 23 has fixed to the substrate 10 for liquid 
crystal equipments by the sealant 52 concerned. 

[0156] Since the liquid crystal equipment in the gestalt of each operation explained above is applied to an 
electrochromatic display projector, the liquid crystal equipment of three sheets will be respectively used as a 
light valve for RGB, and incidence of the light of each color respectively decomposed through the dichroic 
mirror for RGB color separation will be respectively carried out to each panel as incident light. Therefore, 
with the gestalt of each operation, the color filter is not prepared in the opposite substrate 20. However, the 
color filter of RGB may be formed in the predetermined field which counters pixel electrode 9a in which the 
3rd light-shielding film 23 is not formed on the opposite substrate 20 with the protective coat. If it does in 
this way, the liquid crystal equipment in the gestalt of each operation is applicable to electrochromatic 
display equipments, such as electrochromatic display television of direct viewing types other than a liquid 
crystal projector, or a reflective mold. Furthermore, a micro lens may be formed so that it may correspond 1 
pixel on [ one ] the opposite substrate 20. If it does in this way, bright liquid crystal equipment is realizable 
by improving the condensing effectiveness of incident light. Furthermore, the die clo IKKU filter which 
makes a RGB color using interference of light by depositing the interference layer to which the refractive 
index of many layers is different on the opposite substrate 20 again may be formed. According to this 
opposite substrate with a die clo IKKU filter, brighter electrochromatic display equipment is realizable. 
[0157] Although [ the liquid crystal equipment in the gestalt of each operation explained above ] incidence 
of the incident light is carried out from the opposite substrate 20 side as usual, since the light-shielding film 
is prepared in the pixel switching TFT bottom, incidence of the incident light is carried out from the 
substrate 10 side for liquid crystal equipments, and it may be made to carry out outgoing radiation from the 
opposite substrate 20 side. That is, even if it attaches liquid crystal equipment in a liquid crystal projector in 
this way, it is possible to be able to prevent light carrying out incidence to channel field la' of semi- 
conductor layer la and the LDD fields lb and lc, and to display a high-definition image on them. Here, in 
order to prevent the reflection by the side of the rear face of the substrate 1 0 for liquid crystal equipments 
conventionally, the polarizing plate with which AR coat was carried out for acid resisting needs to be 
arranged separately, and AR film needed to be stuck. However, with the gestalt of each operation, since [ of 
the front face of the substrate 10 for liquid crystal equipments, and semi-conductor layer la ] the light- 
shielding film is formed at least between channel field la 1 and the LDD fields lb and lc, such a polarizing 
plate and AR film by which AR coat was carried out are used, or the need of using the substrate which 
carried out AR processing of substrate 1 0 for liquid crystal equipments itself is lost. Therefore, according to 
the gestalt of each operation, ingredient cost can be reduced, and a contaminant, a blemish, etc. do not drop 
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the yield at the time of polarizing plate attachment, and it is very advantageous. Moreover, since 
lightfastness is excellent, even if it uses the bright light source, or it carries out polarization conversion by 
the polarization beam splitter and it raises efficiency for light utilization, image quality degradation of the 
cross talk by light etc. is not produced. 

[0158] (Electronic equipment) Next, the electronic equipment operation gestalt equipped with the liquid 
crystal equipment in the gestalt of each operation explained to the detail above is explained with reference to 
drawing 27 from drawing 25 . 

[0159] The outline configuration of electronic equipment equipped with the liquid crystal equipment 100 
first constituted equally to the liquid crystal equipment in the gestalt of each above-mentioned operation by 
drawing 25 is shown. 

[0160] In drawing 25 , electronic equipment is constituted in preparation for the source 1000 of a display 
information output, the display information processing circuit 1002, the drive circuit 1004, liquid crystal 
equipment 100, and clock generation circuit 1008 list in the power circuit 1010. The source 1000 of a 
display information output outputs display information, such as a picture signal of a predetermined format, 
to the display information processing circuit 1002 based on the clock signal from the clock generation 
circuit 1008 including the tuning circuit which aligns and outputs memory, such as ROM (Read Only 
Memory), RAM (Random Access Memory), and an optical disk unit, and a picture signal. The display 
information processing circuit 1 002 is constituted including various well-known processing circuits, such as 
magnification and a polarity-reversals circuit, a phase expansion circuit, a rotation circuit, a gamma 
correction circuit, and a clamping circuit, carries out sequential generation of the digital signal from the 
display information inputted based on the clock signal, and outputs it to the drive circuit 1004 with a clock 
signal CLK. The drive circuit 1004 drives liquid crystal equipment 100. A power circuit 1010 supplies a 
predetermined power source to each above-mentioned circuit. In addition, on the substrate for liquid crystal 
equipments which constitutes liquid crystal equipment 100, the drive circuit 1004 may be carried and, in 
addition to this, the display information processing circuit 1002 may be carried. 

[0161] Next, the example of the electronic equipment constituted in this way by drawing 26 and drawing 27 
is shown respectively. 

[0162] In drawing 26 , an example slack liquid crystal projector 1 100 of electronic equipment prepares three 
liquid crystal modules containing the liquid crystal equipment 100 with which the drive circuit 1004 
mentioned above was carried on the substrate for liquid crystal equipments, and is constituted as a projector 
respectively used as light valves 100R, 100G, and 100B for RGB. In a liquid crystal projector 1 100, if 
incident light is emitted from the lamp unit 1 1 02 of sources of the white light, such as a metal halide lamp, it 
will be divided into parts for Mitsunari R, G, and B corresponding to the three primary colors of RGB with 
the mirror 1 1 06 of three sheets, and the dichroic mirror 1 1 08 of two sheets, and will be respectively led to 
the light valves 100R, 100G, and 100B corresponding to each color. Under the present circumstances, 
especially B light is drawn through the relay lens system 1121 which consists of the incidence lens 1 122, a 
relay lens 1 123, and an outgoing radiation lens 1 124, in order to prevent the optical loss by the long optical 
path. And after a part for Mitsunari corresponding to the three primary colors respectively modulated with 
light valves 100R, 100G, and 100B is again compounded with a dichroic prism 1 1 12, it is projected on it by 
the screen 1 120 as a color picture through a projector lens 1114. 

[0163] Since the light-shielding film is prepared also in the TFT bottom especially with the gestalt of this 
operation, The reflected light by the incident light study system in the liquid crystal projector based on the 
incident light from the liquid crystal equipment 100 concerned, Even if a part of incident light which runs 
through a dichroic prism 1112 carries out incidence from the substrate side for liquid crystal equipments as a 
return light after carrying out outgoing radiation from the reflected light from the front face of the substrate 
for liquid crystal equipments at the time of incident light passing, and other liquid crystal equipments 
Protection from light to channel fields, such as TFT for switching of a pixel electrode, can fiilly be 
performed. For this reason, in a configuration, since it becomes unnecessary to stick AR (Anti-Reflection) 
film for return light prevention, or to perform AR coat processing at a polarizing plate between the substrate 
for liquid crystal equipments of each liquid crystal equipment and prism even if it uses the prism suitable for 
a miniaturization for an incident light study system, small and when being simplified, it is very 
advantageous. 

[0164] Furthermore, since this operation gestalt can prevent the return light to a channel field by the light- 
shielding film, it does not stick directly the polarizing plate which performed return light prevention 
processing to liquid crystal equipment, but separates a polarizing plate from liquid crystal equipment, and 
you may make it form it. More specifically, it is possible to stick one polarizing plate (not shown) on a 
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dichroic prism 1112. Thus, since the heat of a polarizing plate is absorbed with a prism unit or a lens by 
sticking a polarizing plate on a prism unit, the temperature rise of liquid crystal equipment can be prevented. 
Moreover, since between liquid crystal equipment and polarizing plates can be detached and formed in such 
a configuration, an air space is made between liquid crystal equipment and a polarizing plate. Then, by 
forming a cooling means (not shown) in either a prism unit top or the bottom, and sending in ventilation of 
cold blast etc. between liquid crystal equipment and a polarization means from a cooling means, the 
temperature rise of liquid crystal equipment can be prevented further, and malfunction by the temperature 
rise of liquid crystal equipment can be prevented. 

[0165] In drawing 27 , other personal computers 1200 of the laptop type corresponding to example slack 
multimedia of electronic equipment (PC) are equipped with the body 1204 with which the keyboard 1202 
was incorporated while it has liquid crystal equipment 100 mentioned above in the top covering case and 
they hold CPU, memory, a modem, etc. further. 

[0166] ****** equipped with the video tape recorder of a liquid crystal television, a viewfinder mold, or a 
monitor direct viewing type, the car navigation equipment, the electronic notebook, the calculator, the word 
processor, the engineering workstation (EWS), the cellular phone, the TV phone, POS terminal, and touch 
panel other than electronic equipment which were explained with reference to drawing 26 and drawing 27 
above etc. is mentioned as an example of the electronic equipment shown in drawing 25 . 
[0167] As explained above, according to the gestalt of this operation, various kinds of electronic equipment 
in which high-definition image display be possible be realizable with the liquid crystal equipment which be 
reliable, and display ( refer to drawing 29 ) degradation of a vertical cross talk ( refer to drawing 28 ), a 
horizontal cross talk, a ghost, etc. be reduced, and be excellent in the protection from light engine 
performance to return light etc. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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* NOTICES * 
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damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Annual volume number] Open patent official report 12-102 
[Application number] Japanese Patent Application No. 10-176242 
[The 7th edition of International Patent Classification] 
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1/1335 

[FI] 
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[Procedure revision] 

[Filing Date] October 17, Heisei 14 (2002. 10.17) 

[Procedure amendment 1 ] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It comes to pinch liquid crystal between the substrates of a pair. On one substrate of the substrate 
of this pair Two or more thin film transistors which drive two or more pixel electrodes arranged in the shape 
of a matrix, and these two or more pixel electrodes, respectively, Two or more data line and two or more 
scanning lines which are connected to these two or more thin film transistors, respectively, and carry out a 
phase crossover, It has the conductive light-shielding film of two or more of said thin film transistors which 
looks at a channel field from one [ said ] substrate side at least, and is prepared in the wrap location, 
respectively, and the 1 st interlayer insulation film which intervenes between this light-shielding film and 
said thin film transistor, 

Said a part of scanning line [ at least ] is liquid crystal equipment characterized by consisting of the same 
film as said light-shielding film. 

[Claim 2] It is liquid crystal equipment according to claim 1 which said scanning line is formed from the 
conductive polish recon film, and is characterized by said light-shielding film having the 1st light-shielding 
film arranged as at least one among redundancy wiring of said scanning line by which electrical installation 
was carried out to said polish recon film through the contact hole, and junction wiring. 
[Claim 3] Said light- shielding film is liquid crystal equipment according to claim 1 or 2 characterized by 
having the 1st light-shielding film arranged as at least one among redundancy wiring of said scanning line, 
junction wiring, and a body, and the 2nd light-shielding film which consists of said light-shielding film in 
which the electric insulation is carried out from this 1st light-shielding film, and said channel field was 
established at least in the wrap location. 
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[Claim 4] It is liquid crystal equipment according to claim 2 or 3 which said scanning line consists of two or 
more island-shape wiring sections divided mutually while containing the gate electrode of two or more of 
said thin film transistors located in a line along with this scanning line, respectively, and is characterized by 
said 1st light-shielding film carrying out electrical installation of said two or more island-shape wiring 
sections mutually. 

[Claim 5] It is liquid crystal equipment according to claim 1 or 3 which said light-shielding film has the 1 st 
light-shielding film arranged as a body of said scanning line, and is characterized by said two or more thin 
film transistors having the gate electrode formed from the conductive polish recon film by which electrical 
installation was carried out to said 1st light-shielding film through the contact hole. 

[Claim 6] Said light-shielding film and said scanning line are liquid crystal equipment according to claim 1 
characterized by including the part by which electrical installation was mutually carried out through the 
contact hole in each of two or more of said thin film transistors while opposite arrangement was carried out 
across said channel field respectively through said 1st interlayer insulation film and gate dielectric film, 
respectively. 

[Claim 7] Said two or more scanning lines are liquid crystal equipment given in any 1 term of claims 1-6 
characterized by including the part which functions on said pixel electrode connected to the scanning line of 
the next step through said thin film transistor as one storage capacitance electrode for giving storage 
capacitance, respectively. 

[Claim 8] Liquid crystal equipment given in any 1 term of claims 1-6 characterized by having further the 
capacity line formed in order to give storage capacitance to said two or more pixel electrodes, respectively. 
[Claim 9] While said light-shielding film contains the parts of the 1st light-shielding film arranged as at least 
one among redundancy wiring of said scanning line, junction wiring, and a body, and said light-shielding 
film in which the electric insulation is carried out from this 1 st light-shielding film, and said channel field 
was established in the wrap location, it has the 2nd light-shielding film which looked at said capacity line 
from one [ said ] substrate side, and was prepared in the wrap location, respectively, 
Said capacity line and said 2nd light-shielding film are liquid crystal equipment according to claim 8 
characterized by connecting with the constant source of potential. 

[Claim 10] Said constant source of potential is liquid crystal equipment according to claim 9 characterized 
by being the constant source of potential supplied to the circumference circuit for driving the liquid crystal 
equipment concerned. 

[Claim 11] Said 2nd light-shielding film is liquid crystal equipment given in any 1 term of claims 8-10 
characterized by coming to be arranged as at least one of redundancy wiring of said capacity line, junction 
wiring, and the bodies. 

[Claim 12] The 1st light-shielding film in which said light-shielding film was arranged as at least one among 
redundancy wiring of said scanning line, junction wiring, and a body, While the part of said light-shielding 
film in which the electric insulation is carried out from this 1 st light-shielding film, and said channel field 
was established in the wrap location is included Liquid crystal equipment according to claim 8 characterized 
by having the 2nd light-shielding film which looked at said capacity line and said two or more data lines 
from one [ said ] substrate side, and was prepared in the wrap location in the shape of a mesh, respectively. 
[Claim 13] Said light-shielding film is liquid crystal equipment given in any 1 term of claims 1-4 
characterized by seeing said two or more scanning lines from one [ said ] substrate side, and being prepared 
in the wrap location in the shape of stripes, respectively. 

[Claim 14] Said light-shielding film is liquid crystal equipment given in any 1 term of claims 1-4 
characterized by seeing said two or more scanning lines from one [ said ] substrate side, and being partially 
prepared in the wrap location at least at island shape, respectively. 

[Claim 15] Electronic equipment characterized by equipping any 1 term of claims 1-14 with the liquid 
crystal equipment of a publication. 
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[0 0 5 6] *»W©^*»5««fciiltf, 
^SW*iS5iSjfe^JR-e*>5T i , Cr, W, Ta, Mo 

10 *Braaw±o*%mrt:ra®ttK:m?ji'S tft 

[0 0 5 7] #3§?H©«T-«$gli, ±fafg# B ^«^«S^ 
[0 0 5 8] *»W©*»*»*«*fcifttf, 

[0059] **wor©±5*f^fflit«ih©3p(i#r±5>c 

[0 0 6 0] 

[^BJ©|gJS©^ffi] JUT, *^PJ©*iS©^ffi5r|g|li 

[0 0 6 1] (^lUlg^ffi) *J!nK:J:<&iMttB0 
^l^*^te©«^U 5 tt!^(^ov>T, Hl*»e>H4* 
#MUT»iM-r5. Hilt, ttASt*OHft»j««««r 

ffl£«©teH&-r5lg&©m*»©¥ffi0T-fc9, S3 
tt, 0 2 ©A- A' »fffiHT-fe9, i4li, @2©B- 
B' »Iif$>5. E3£.tfl24{;i:}3^-Cte, #S 

[0 0 6 2] HiKJsv^T» *!tt0*tt£J:*iM£ 

5fc»CTFT30t4>e.49, Iir««#^«l&Six5 
40 f-^i6aii^TFT3 0©y-^l:t^iM$ 
*u-CV»*. r-^JtS6 a£#*i&trlNMH9-S 1 % S 
2, Still, r©W^IWS«fcttl&U-Ct>«43*V> 
U, ffi^S-f'5lSIS:©7 :r -^«6 a m±fc*tLT» 9tV 

-7m^m&-rz£o t-urfcAv^ tft3o 

oy-hK*SBl«3 0 0 a*J««ttSB»*ilT*J*>, 0f 
3fe©^W S V^T% 5feSiHt3 0 0 a (^V^WlC^ft 
^•GK G2, Gm=Sr, r ©(Wti»|l|IftT-PnJD-rS 
i^J-ffifiK^tbTV^o i®^«®9ali, TFT3 0© 
KWvt«*ttSB»$*i,-C*i9, TFT30Sr-t» 
so ffl*:tt*©*-r y^SrHDSi i{^i9, x-<?j^6 a 
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^<bP*&$^S®^(S#S 1, S2, Sn^Bf^W 
9 A 5 V^TfcSatf. I9R«f9a«r^LTIUC:t 
#ii*^cg»r^U-^/KDBI^f-i-S 1 , S2, Sn 
(4, *ffcl*K IzMf&ZtltzMftnM 

X\ %1*Zin.1tmtMWJ-9'r*i>*to<1t*>\z. % 

l*n£i**»8*7 OUliOfiWSftS. Cftl-i 0 , 
««f#tttt3EfciJk#S^ =>^h?* hJtoffV'iMIt 
ft, r©±5J!i*SI**7 0Sr»j«-r 
S^ftt LTI4, g**#j*-*-$fc»©BI*-ca!>5S* 
*fc3b«rRtt-Ct>Av*U tlifiroJ: 5 Kl»ao*3t«3 

0 0a t©IWT?**«rJgj*LTt>AV^ (01 2#flg) . 

[0063] H2^sH4iw*»v^» 1 

T*59, B*ttlfi9 a(D^«©«#|r^/r»oT^-i? 
16a , tSi3 00 a (y- hfHSSr 

£tf) S^iii3 btf&nbtlX^Zo 7-«6a 
14, = y** h*-/W5Sr^-L-C7K!; ->V ^>-m&fa<s> 

&&*m»m i a <d 5 fc*3fc©y-*«* 

LT^^frB la©5 KM Hi*fcft««J» 

[00 6 4] *&)ka>Stt-Cf2ttK:« 0*£±;6S9 ©& 
iT^Lfci^tl^ *«tt0*2tt%J|gl 1 aAV*l 
1 csWRW&tvCV**. 

[0 0 6 5] !&2igft)8ll 1 a 14, WjmB^*iV^-C, * 
WWII a<D?-^*/um® (H«f, *T*«0©*W»* 

[00 6 6] JR 1 8%JJt licit ■Xfti&isv'T. m 
2ig^Ml 1 a ittSiJttfcBHtfeji, fg2«3fcJ8ll 1 a 

£#|3 0 0 a 5r«^-f-?>#y £/U aySK^/iSAft© 

y-hmttsaowBEfk&urERdJvo**. in 

^©y- h «ff 3 a I4£* , ¥*ttJI uwnii© 
(BB2f*T9 0»»OfB«) Katffl-TS 

1 c(4, ££&3 0 0 a#|6]tffioT£fc5lg»©y- 
M1f3a £4821;: = y** f>*-/H 8£;frUT«^, 

om (,m Ko^T, = ;✓** h*— /H 8fcJ:»)la2 
l^*««J»«*iiyt5fe*||3 0 0 t*HCfio"Cl45 
MS3 a t£#©f&li&3tJ8ll 1 ciH 



/4 

l*CiSS30 0a*S*^^t*3>l, C©l*co* 

[0 0 6 7] fcfc, 0 3 ©A- A' BrfiH&Xl£*!gil. 
TTFT3 0&tfy- hf«3a Sr^tfB*«^fc*iW 

5*^5riftpji-5. n, 03m mMmmmmmi o 

H&LTifc*), ^frb\zr>\,^Xtt.'&&-*Z> 9 
[0 0 6 8] SI3©A-A' WffiHfcjjM'J: 5 ttA 
io SAtt« ^M«fl»&*Stt*HMJHU o*«*. 

TV*5. ttA&fttffi&Kl Odtt, I TOJg (-T>-v? 

[0 0 6 9] MUnSBJBSCI OKI*, #W3S««9 a 

20 [0 0 7 0] IiMyfy^TFT3 0C#*^ 
^fflTFT3 0 JrCfflfcfi, *2**Kl 1 a*«»»t 

e>*i-o*5. c©i5tcM23g3fei8ii i t+mimxm 

Hfrb&Vy Ti, Cr, W, Ta, MoMPdO^ 
*>©'>#< tfc-o&£tf&JB*te, AJU^Pf- 

(4, ftAmfflS« 10iO$2 X^JR lla-^fll 

so fflTFT30©»J«ieK:*srt5?l5a&aii±9, «2 
**^1 1 a^|li»l 1 ci«*«**VfcOjBWb 
*V^J:5t--e#5o Sfc* -©.t 5*»2*3fclUll 1 a 

i-i^^fBgaffiSffii o©flj*»t,oi!D*«)!**iBr*^ 

^yfy^fflTFT3 0©ft^Sila' t?^A#t 
S^^-T yf-y>lTFT3 0 ro#tt*S^l2-f*'5 w t ti 
[0 0 7 1] 3Eiw, « 11a i**©PIi|f^^ 

s/fy^fflTFT3 o i©Pfl^tt, ^igRlit6»®i2 
40 tfftrt&ivcvis. ^i®W*fti^i2tt, w^'/ 

fy/lTFTSO^tS^iftll a*^2ii3t 
Hi 1 a^fcmftWfclWSfcftliKft&^tOT?* 
5o HI-, miSPflite^l 214, ffif H gfifflS«l 0 

FT3 0rofc*!)CDT«&Ki: L.T©^ie^t*-t-So BP 
ft»«li«*f5*L<»-CH*^-f yfy^fflTFT 3 

^12(4,^1^.(4, nsg (y^K-yhvy^-h^ 

so 7^) , PSG (yy->!)y-h#7^) , BSG (>1? 
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u > *y U »r— h if? x) , BPSG (#nyyy->!)^ 

tft'/jayiwi^fts. !&iJfw*fcBASii 2ir 

[0 0 7 2] **16©»«-ef4«?fc % JB lifofeJSl 1 c 

Wh, B3t*ti5Cy-HW3«i:, Sgl^ftlg 

TV*5. £©fc«>, Ifi3 00 a (Bl*l) ©«ft 
Sr. f UMl 1 c©«aic±5B3ffcfi»6it5. 
^-htffi3a tt, flittf^- hSmffl*5 2 5 Q/DS 

3 4 o . 9 >r y*m&*>'mniUkmmvm&\z. 

it. 1 0 0~2 0 OKQS«(DlgJi?rWi-'5* 5 , 1 1£ 
ffli i ctt, M&©*n#KM*M»>&?MtSJvc 

^Sro-C, fc£|jl3 0 0 afc*i»t5«fiitt, *«^fi< 

^Jx.tf, Sil«iicl^y^fy->y 
t'f Ki»e.i*t5i, ->-h«etlt*S7~8Q/De 

«/£ fcfcfUfKfc, -t©*#©0. 5» s 

jgT*#5 0 S&Kl, ^2ifi3fe)Kl 1 a il&ljgftjRl 1 
2«3fe|gi l a*saB«i-f5wi:d**v\ lot, j£gj£ 

[0 0 7 3] ?fctC ^4©B-B' mmmz&m^xT 
f t 3 oair*«*»7 0 *4M»mCtt£R::l3CrS*Mt 

srMtettmj-t-s. n, i2 4ic«, i o ie 

B$tb5*f|pi««2 o^^urfcs, 

[00 7 4] 140B-B' WffiEiE^-t-J; 5 IE, 

ffoH^fiiSS^ 1 Oh, %7X*?*m*bt£Z 

[6]iBB$^TV^5 0 *j-[6j&&2 OCifi, -?:©^:®(E»o 
T I TOJRtt?ro3H««tt*Ka>&ttS**i4itt« (# 
9ttffi) 2 iiWRtt&;h,-C*s»K toTHCtt, 7t*v 

&yt1&2 3iWR»*?>;K,TV*5. ^©fc*, *frlRl£«2 0 
©HI*»P>Alt3t*5iiiij|^^ ;yfy^TFT3 0©'># 
< tt)*t«:ll a©^+*/l^#l a' lEftAfcKC 

[0 0 7 5] r©i^(C«^$tx„ B5&®fg9a£*tfl 
W&2 1 t^ffi-TSi5{E|BB$^fcJRS»BfflS« 
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1 0 t»|6]SS2 0 t©Ffl(C|i, &i£©i/-/l4t5 2 
(H3 0&VH3 l#«0 KJ:9H£*tfc2llflfc«aa* 
#tA£*K j&ilJg5 0#Jgj*$;h,5„ 

[0076] xmrnvmrnx'ttmcv- bt&mm 2*7 
- hmm3 a Kttfi-rs&B^&^LTRmfcjgi: l 

TffiV\ f f »f 1 a SrSU t tl 1 tatttft 1 f 

10 [0 0 7 7] rftfj©®*, f-^l6aT®SW 
y-h«*£3 afcffioTifcil©^;** U*— i'ai'tf 

[00 7 8] 04»£*5^T, B**-f yfy^lTFT 
3 0 13, LDD (Lightly Doped Drain) fltitSr^UT 
*J *) , fe&m 3 0 0 a ©-a5«r«^-f-S h®H 3 
a, V— YW&Z a^e>©«*tEi m-^^flsMbtfLiS 
il5^IlaOf^/l^J|la' , y-hm«3 
20 a i^SSftJll a i«r|ft»-r5y-M6IWl2, x-* 
lea (y-***) , *»ftiiaroiSSy-^ 
*S (y-^iaiLDDfg«) 1 bJttMHbtKW^WK 

(Hl~f V«LDD1B#) 1 c , ¥WttJ| 1 a ©S*S 
y-*ffi«cl dtOKlUFWylWl e*«*.T 
^■5o *MK^y|Wl e{E{±, ^fc©Sim««9 

1 bRXfl dttfCKWxS^l cMl ett^xfe© 
J;5{E, **#JB 1 a li» U nIXttpI©ft*/u 

so ->*vh*K-^3;:£fc±Q»j|fc3*i-CV*3 0 

*0»tt-C»4#lEr— a » s A 1 t^©^S)K^ 

JS'>y-y--r K*o-&*iii*if©aE*tt©«K*>&«i«s 
JKiJinttsuRi 2o±tf4, «s«y-^ffi^i 

^tv^, f-^«6aSlfl2l^il4 
40 ©±|E« N iiSft^ KVW^ffitSl e^© = >-^^ h*— 

^ 8 § tifc * 3 n mmmm 7im^fix^^„ 

^ UT, B*fl:«9 a f±ii5Sa V«« 1 e {Efl;^ 

wsa**ii-cv^5. mftnmmnm 9 a c©i5i- 
«f£ $ ^fc® 3 n m&mm 7 © ±s iek it e> n-c v >s . 

[0 0 7 9] If^-1 , 5'fy^TFT3 0ll $f * L 
<f4±JfioJ:5»!:LDD«iS«r«po*«, fij8lty-^«g 

60 h«i3aSr-r^^i:LT*»*T?^*fi«-< , *>'*fi - t> 
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[0 0 8 0] *fc*KEfto»*-ei±, H**-< 

fflTFT30©y-MS3 a&y-* • KKyfJS 
lbMl elHtlffl©*E«UfcS/>'^y-hfl|Jt 

tLtdK w*te>©Mfc2«su:©y-h«i*e«L 
xi>&\\ :og, #*©y- h«ffifci4iR)-©{f-s§-;a5 
mu&tiz>£o i--r^o -©isi-y^r^y-h (y 

-Tfttf, ft^y-^' km v^Mag-g-gfl© y - 
[0081] zzx\ -mat, *m&m i a ©?•+* 

y«ilcfo#!)'/!)3i'ltt > 3t^A*H-5i^y 

L^vMBsM'T yfy^fflTFT3 o© h7>> ? ^^# 
tt**SIMM-*!J«, ***©»»"CH:, y- hflffi3 a £ 
±«*»e>« 5 <fc 5 \^-?m 6 a a* A 1 *©»3lfitt©A 

JR»l&fl>ib^£;*;ft,T^.5©-e, ^4<it*i*ii 

a^^-y^/I^iJtt 1 a' &tfLDD£Si&l b, IcaC 

©±51::, iH^^'l' i/fy^fflTFTS 0©TW~I4, 
#2**aii i a a*R«*e>;h/Cv* <&©-<*, ^4<fct* 

Iftll a©^*;M^B*£ 1 a' OTLDDMl b, 
[00 8 2] #§fe!ife©^fiT-J4, 0 2 K^ttSi 5 I- 

&2&3fcKi i aAi?-**/umm£*) t^tfetc ai*> 

[oo83] (%2mmtem) is^tiu^© 
am5(Dc-c m&mx'&6<, meicta^xn. #e 

SHt#ll«F*SrftU Sfcil»liS/f5i)S 
[0 0 8 4] H5AUW6teij^±5fc:»2 2ai»ilR-e 

S3 a 14, f UMl 1 c 'fcfifc&ih/CHa. IP 
*>, SSiaEjfcKl lc'li, y-bftffS a©jLftE$ 
t LTERSftT^T* JffiS£0ti l c '(4, iffiSt;* 
-f yy^yfflT FT©TWctf&»t 6*1/0^5,, o£9 
fe&m 3 0 0 b f4^S«H 3 a tmVi<D% 1 1 1 
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c' klzi£*)mf&£ilX^Z> 0 

[0 0 8 5] rot*, mmzi&&£tiitmii&%mi 

1 c' fci 9i®^^-f yfy^lTFT3 0fc«t5I 
9 ftSrifift boo, « 1 3Kftflt lie' £.tfy- h MM 
3 a*»f>«**tl5*aEl!l3 0 0 b ©JSttfcJB 1 M8I 

"b, ftlttjttRl 1 c ' (4, y- h«ffi3 a fc*H-53E 

io fcofci UTt, ^2^3 0 0 b^?S<kt5©?r^ 
KRFCwit^riBi:*^. £*!,&©«*» %2%Wm 
fcJ: 0 , ffiAffi©IB4fe&i%fr%%-?# 5. 
[008 6] H5fc*£*l,SJ:5fc, gittjfcflti 
l c'*:*-y*/HW*i a &Sft*ttKK::}3VtTH«:*: 

[0 0 8 7] *fc, ^2HJfi«Si-*3V^T(4, y-h* 

3 a^sy- httiui^uT^-Y^AHMKi^Aea 

£*1<5TFT (flOTFT) t, ft^/«*S7 
20 «t«fcR»*&;h.fc*l*3teKl 1 c ' 4MR 1 JMftlUC 

5TFT (S2CTFT) #»J*$;h.<5 £ £ \Zf£ *) , y 

tot, £l*3ftKl 1 c'iat)Il(DTF 

ffii**. «, !2®TFT©y- h 5 S&l 
JiniMUI«:*<-ttttf. m2©TFT©#ttt6]±*H 

30 [0 0 8 8] (ftsnmw ;rani£J:SttMMtt0 
*3«lt»«lfcoV^, H7*#MUtttW-f5. m7 
14, ffif H ^««S«©1i»S-r-51«S:©iii^l¥©¥®ia 

iiwc«jjw»Kttiwc#j»*f*fr#u, m2mmmm 

[0 08 9] ^3Hife^l4, y-hfl;ffi3a' 

aa**i/-c*jo, jisRsood^ rtie3©y-htts 

3a' 1 c'^fcJCSWtfllfiKSil-C 

[0090] z<D£5\z.%s3mmj&mK3:inti. mim 

Ml 1 c'fci5jfe*J«3 0 0 d©«Sgifl:SrHSw 
<tas-C-£5©-C, W^©iE^o^h-^ (02 8#I) 
^©^**»SiJT-#, KAtt©Bft«#&^'C$'5. 
^LT, 3fe*j»3OOd^*J»t<53C««JttJ:0, y- 

n«3a' atr*ia*«ti i c • 

Srig^L-Ct, :©-*iay^W-yH8^L 
"C*«ltt8a»Siifctt*©BII©flFfit ± 9 , 3 
so o 0 da^ftfls-rswSrsS^fcWCw it»r*ift5. 
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[0091] ft, m3 mmmmx-i-i. &fe&m 3 o o d 

SIC, -Bi*liO# 2<@©=>"*:5' F*-;H 8*s^;(t 

h*-^i 8©&&jf-fri*, mmmm\z.jstf zk 

E£l 1 c'Vis-m&i. KMAttft, *#3*iStt# 
f!ri$Loo, h*— /H 8©fla$c©^5£|;: 

<t 9 , ft 1 ttftflt 1 1 c ' i 3 0 0 d M&te 

[0 0 9 2] ^3HJg^®|C*5VNTt^2^1S» 
1 c'^2TFT(Oy-ht 

[0093] m4mmmm) *&mic£zm&&m<o 
m4mtimm~i^x, m8&&mvx$iw-tz a ms 

[0 0 9 4] H 8 SKIM ¥31 

fr«g5 Ola 5 Wltl^W yfy^lTFTOy- 

^l-MTL^ftfc^:/^ V*-/P8' i©Ffl©, 

r©?-**/i^Jgcfc, y-H6WUISr*UT»rtli-«y 
- htfi5 0 3 a ->y ayfi^i^^^ Z<D 

y-HS5 0 3 a©-»!3y^^W-/H8' £ 

ft LTSg 1 &ytm lie" t«ft««Kt* htv^s. * 
mmtemxam^ mimxmi 1 c • ^sm<o^ 

t LxmmZixZt b tic, »ijgjtJKi 1 c " ttitb 

m^i%tzA^(om2m^.mi ia"*«iRia*«i 1 

£fc, gfi|3b' tt, ztib~o<D*y* ? h 
[0 0 9 5] w©±5K:«*a**l,ft:*ASS«©»4l?«S 

^ffiici^fi, y- hm«5 0 3 ais, gmte©#y-> 

ftfclg 1 m^tm llc"II±9, jfe2i$©}£ft£<£«>S 



20 

tt, *HftIiic"l:3^^h*-yH8' 
5y- h«fS5 0 3 a £X£Rd>6ttSHlX%gEl 1 

[0 0 9 6] i*b6©|t», &2i£3teJ8Sl 1 a " |Ci 9 
Biiff*^ !/fy^TFTtyt5MW«* Lo 
o, 8i*3tRl 1 c"0>&*A£ft&*£lka>tttt* 
ffift^r ilCiD. lltri6©JK*n* h-^ (028# 

IC, ^2ii^Ml 1 a '* i:* 1**1*1 1 c" t**|ft» 
£*VCV>3fc*, **IW:«:-e*>5*iaE*«l lc" 
fc±ot*2a*illa"^lt5:i:i5ftV\ « 

[0 0 9 7] flUJHfcKftft>Ba8-CHU fl$2£%|gl 1 

JMttWfcSM*-*-* £ 5 1- lt t <fc v\, 

[0 0 9 8] ±Jfi©«17JS»4l61(S«llB"C«, ^"fft 

20 i>f- **^®^<DmQft<o&±bm&m<oi&m.mkb 

SrW-©i»«tta*BH!iJ:0Sia-f5t>©-CS>5. ±Jfi 
fcft©^«aj£t£9H-5 0 

[0099] (81 mmj&m<Dm 1 # 1 

®©8iajgW::oV>-C0 9X1*0 1 0 4fflV>TKWt 
©¥ffiEt?*>9, 010(4, S90D-D' »fiBiat?S> 

30 [0 10 0] * 1 SCj&W-ett, 82i£«l 1 a '" 
AS, Sft»3 bfCftoT^J5g$tL, S2«3tMl 1 

5B*^-<jx J f-^^fflTFT3 0fcitU*2a*ffltl 1 

5„ 3Efc» §ti3blt tafi70tf)f 
®1£i:LTft#fc«t6L#5. 0 9S:T/Ell 

0t*$il4J:pK*2at3teJI)tl 1 a " , fHg«eMi: 

^»A*«HFSr»tt5i6«|*<, 82ifi3t^l la"' 
T, S&2ig3tl8ll 1 a '" i^ft«|3 b tSr, «*.tfE 

50 [0 1 0 1] 0lw^$ix5J;5lw, §fi^ 
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3 b i&2&3tJKl \ & t*^^$ 9 F*-;H 3 
]) 3>'JBt*»e)»flfe$i^■CV^«*^ jR2ftjbRi 1 a "* 

^■"wsit-WLfc^ jKy->y ^>mttt 

[0 10 2] wW^*, »«»3 b©*3e»liOV^T 
t>, &2i&3fclg&l 1 a , "(D#l£^ < tlJ s +& 

fti&3 bfc*Jtt5«-5*-**6 a t©§i*s'^!)^ 

2 9 {r*Lfciii^8 02Oi5 ****flS©IHHttfii 

A, SXGA«onKMtt(R«)ffV>«S2:U-C«IAU-C 
t>, &M3b0*Mtf-HHc/h&<3ih.-CVt*fc 

[0 10 3]fct, 5 ft** h — 9*?=f- 

i^Sttttil < , jSIC, ft£J3 5 0 Cr-f * 9 D : V 3 
f 5 r. £ lolii p m&m & 5 <0\z.m 

Lit, fe&m3 0 0 a Sl!ittMIMBE*£l|MtEEK:ftt 

[0 10 4] SfcftlCJgMKttV'Tfc JB2tt£flgl 

flf roSP^Sr-a tf <!r *i-Sfi«S 3 b l^ffio TP § ^tf^tt 
e>*vcv*.5©-e, jff2g%ati 1 a "' icx *)&mmu 
roMn«««:**-C#» ffljK3Uil 1 c lc J; 9 

[0105] ^2%mm<omm>M) &2mm& 

T©T«SrSft<«*l^i8V^-C*»l|3 b CiJIftS <fc 5 lc 

j&ss*i/c^5. mmm3 b ^^2ig*g[i 1 d 
©Tfc*i*#Mi 1 etfsttf^ttit^ %i&ytm 

11c i:J±ite»$iifc^2jg3tMl 1 dfr®mm3 bT 
§fti»3 b^ffifeiSr^ 2 ififtjgl 1 die it) &tb 5 
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ZticX<0. W&<om9vX h-9 (@2 9#I) 
lh-t-5^<ttT-#5. *fc, I2««l ldilll 
3t«l 1 c t«!6»$ttrVN5fcft> ^SiiDigfi 
Ki9*2*3feBll 1 d*5^$^5- &tfftV\, r*L 
*2*»«fcJ:0, iii B 0 p<£oilHg!**£§im 

■e* *. 

[0 10 6] ft, B* »30fc«#IBfc:*i 
v^T, JB2*H^£N*izjft2X£IEl 1 d Z®mms 

[0 10 7] Sfc, *4*lt»«l-*iV^-C'bJ(52 3S*)DI 
1 1 a'S:5gfij»3 blrftoTJgJSfcU $e>l-tt^*H 

[0108] (15 JllSJfsm) H 1 2 Ht, ttAgftttilS 

m<ommmi-z>m®.<Dmmm<D¥fc®X'3bz> 0 ft, mi 

20 [0109101 2fc&v*-c« jKf a SfifflX«±ic:ii, 

a' KlJ:9tMSjftS9S*vCVt&) «SKrf&h.-Cj3 9 % ■ 
iRm«9 aOi«©S#|:#*iBotf-^i6 a, * 

IP*>, **lt©»ffl|-Ctt, fll»SIIS4jOI[»fl«Wt 
©*BJ«0±5fc*»i»«*SR»t&ftr*s6i*fc» WIS: 
(fn-lgg) WtJEi3 0 0e«! (^n©Bi^*3^ 

5) vxmm-tz>£?\z.m&.tstix^z>o ±d 

MO*S«3 0 0 e £«fiH-3*y 
lSa^SSffil f" ttK WMyf^fflTFT 
-t LT % ^-^^6 3(1, =i^j>9 h*-/i-5Sr^bT 

40 [0 110] 2»«tt«)X3fc|R^e>«5f[lS%ill 1 e 

«:, Hf*±a*D©*m-e*ufc««iiB»**i--c*j 

19 > Bn*,^S^3 0 0 el^Sto-tKrt&H-CV^. 

jH 3 0 0 e tt** % ¥^frS 1 a co^-r^/wH^ (HI 1 

i?i-B»*ii-c*j*j, *ias*fflti 1 ett, 

8" zfrLx&wmmzmf\#)mm.znzz.tiz£r)x 

[0111] r © i 5 5 mmmm^ititi, m&n 
60 s»^jR)s^e>*5fg 131^1 1 e\zx<o, 
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3 0 0 ettft«ttfls$ii3 ( k#i::«**>f y^-^/BT 

ft5o Mfc, H^-Y y^V^fflTFT(D-y- hmffi 
ft, ««tto^D ->y avBt*»e>»**4irv^5©-C % 

[oii2] st, ^smmmmx'it. mi&ttmi 1 

e 11, ££$3 0 0 el:ififtkftfcg|5#^<b-r-*i&l6 
alJl»oTSK$ftfc«3*F8IS»WIl 1 e' 

»l*]E«$ft*?B3gW§£®ISl 1 e' i£l*9J§ 

f-x S&lj£3tJgl 1 ell, li^-l's'fy^fflTFT© 

^ 2fr&Tri s 9ro$4j®T^£ftfc?-^*>'U 

[0113] (m&mmommm&omm ±nz<omi& 
[oii4] ia 1 3 d&^-t, m&mmttmmm&kL 

T, t-^J|6 a fcigfb^Slr-^jgjliEijInjggi 0 1 

t , 3 o o a &m&rrz>i£&mmw!®d& 1 o 4 

i, :JI$:tf>x-*i&6 a Kj^mJEw^cD^y 
^m-S-NRS^li^f-^S 1, S2, - S n ro{fej£f;L$fc 

tr^^-rs^y ^HK2 o 1 1, mmt 

tSl, S2, -Sn^fy/P V^LTIS^:^-^ 
$6 a iZ&t&ttr&lt-s-?!) y?m®3 0 lkZffiz. 

So 

[0115] ££HiBlbi§iag i04it *mtffliiiiig£> 

fcflW&Sft««*t, Si^oy^CLYSWCSfe^ 
P^^ftS^V^t, ff^l'5y/ftSi3 0 0 a 
fcjfe3St«*Gl, G2, Gm&s</U7.mzmm&X 

[0116] T—?mmm®& i o ui, nommmk 
^ny^tsdv^t, m&mmmm& i o 4 

fGl, G2, GmSrPnJD-fS^-r 5 ^ (::-£■ fr-fr 
T, T-^ilS3 5 HB««*Sr«|&^5. 
[0 117] :/y ?-*-S?iai&2 0 111, 
ffiLt, #J;iflTFT2 0 2££^-*$6 afil: 
«*.-C*S"K /!Jft-^lHti2 0 4ASTFT2 0 2 

-^Hlg&fgtt{f#ifc2 0 6/45TFT2 0 2ro^-hfl;ffi 

«*»2 0 4Sr*UT» ^ttWId^^y ^+-v ? ft-§- 



(13) 

ft, 7°y **-$?B»KttflHH*2 0 6 &^LT, &x 
-^^6 a fclo^-CiHfcd-f-S 1 , S2, -, SnC:5fc 
ft-fZtJ 5. SiTX"? y f-^-^il^NR S &##i£tf 
^gBSilffllSlSSd^^y^^-^ISIiiSffit&ft-f-N 
RGas#U&£ft5o 7--y-S?|@Hg2 0 1 fl, 
<»l+fflP8f8W</l'WHfc{f-§-S 1, S2, -, Snlc 

^l"t"So 

io [0 1 1 8] •^^T'y >^[H]SS3 0 111, TFT 3 0 2 
&&x-*i8jl6 aSICd^Tfctp, iBlfefi^3 0 4^ 
TFT3O2roy-^fSi:M^tfc-0, fy/y 

V^HItelEtil«#i»3 0 6#TFT 3 0 2©^- h«« 
KHftRSftTV^. ^UT, ■««*»3 0 4*^U 
T, WffeiS^Sl, S2, -, Sn^A^ftSi, r. 

fS-§-i»3 0 6Sr^L-Tf f -^i»|gi(l|H|gSl 0 l^ib-y-V 
:/y V^lelS&fMMf^SHl, SH2, SHn#A 
^SftSi:, !ilfc{i-!N&3 0 4{C^$ft5SDIfeft-§-S 
20 1, S2, -, S n£f-*|fc6 a fcffl&f$AD-t-5. 

[0119] 

aSr-*fe^S^i-5iplJl«^SftrVN5^, ±i£b 

[0120] ::t\ *%n<Di&i&<Dm&mmz%i^x 

iDx.S„ 

[0121] 014 ir^-Ti 5 I', x-^iKlJEi&IUSg l 
0 lriS^S i/7 hU5?^^t|±, — MSSS 9 <E>iSiRB# 
30 fit 1 ( K -y h Attft) Sr«*-T 5 * o y * fi# (C L 
X) *»*spji*©aE*i:LTA**ft5*^ fci***- 
hf§-5§- (DX) ^A^^ftSir, iO->7hw-^^^ 

fecasflr*xi, X2, -^w*tt»&*ft5. 
SE«Pflic*3v^r, i©i5*<Eas^^-h«* (dx) 

ft# (NRG) tfSr/y^-Y-v'mi^ 0 1 lC#t*&$ft 

(CLY) «Wv^i45i:*i:i«<Sf (V 
ID) *s«#0«JEE«l»i£Hll: (VIDfW ^SSiirLT 

40 ittseifct, roffittSfe^PsT'y 

*T-ro^-i?^-c*fc5^pa t 3feii^ic, T'y^-t-v' 
HBMMS? (NRG) <i, ^w^irSft*. fife 
^y^-v-^ft^- (nrs) tt, iii^fs# (vi 
D) 0>K*sfc»j£L.T, *5p*i»JBIWt?IBI«lflr# (VI 

d) trawtoefztu^/ui: $ftSo lot, T'y^-v 

-S>BMB»«» (NRG) ^^/^J^W 
t2IC:*3V^-C, T'y ^-Y-i?!6SfTt>ft5o ^rL-T, 7k¥ 

Bt4«H-«TK, IP*., ^!)f+-^H7Lt!)^I 

so tftft# (vid) a^tasftss-co^-^v&^M 
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t4tLx, 7v?-^-i'®&mmm%- (nrg) is, 

(NRS) SrW*«#©«l&KjfefTUT«*Of f -** 
6 a 

[0122] ±S&© j; 5 fc* 

1 «7fcJ8l 11c (11c', 11c", lie) \z£*) 

tli3 0 o a ottSt&tm£flk*s/.h$< SftT^Sfc 
[0 12 3] gp*>, 01 4l;:*3V^-C, *7«HftffllH]A[w 
ffitt, WMt 3rtT?*7fltttft3&t5j6J*!i«*>4. fin 

*>, JBnaKOjfeaEiitffsryf-r-^fa, * n -i 

a a ©itSilftf;: i Q $ n - 1 St S ©*"- h * ffC 

5, t 2, t 4 «rS<-ra&W£a*£c<5. ttr 

iz!i Ltzf-fffae a £2g&8jl3 b V? 
Ci5fti3 b ©«{£©«;h,«: N Bfffflt SrtT-S^f- 
flia»5. «ot, B#fW t 5 5rs&y M< i~<5 ^*ig3 
b ©*|fc©»;h,fc J: 9 0 2 9 SrfflV^-CRM Lfc J: 5 
^n^h-^MltLS5, £fc x B#Mt2£M 
< Ufc©T-fi, ^y^--r— J?©IBA!iJfiTLTU*5*» 

otW?, HtwX, WrMt4SrM< Lfc ©-<?», :/y 

+ - sra* £ i a* ra«*fcf — * * a ■ fc Biio 

Iwtt, Str©©*ffiH 3 0 0 a ©«te!»5^-7«ffilC^3t-t- 

5«rMt 3 +*ri:H:ffl**v» 0 

fc, *!61t©»ttKJ:*i,tf, IRliEjtiKl lclwiy^ 

S$ 3 0 0 a ©«tt***fc-Ftf5 t 

(CT(f5©T\ WS©*aEi^3 0 0 *<0%ft.1H1r7W$L 

i a @ ©y- h #*-7 $ *i,s wk« n wt. s ©y y - 

5?a«fria*b*ri:^ *n-l«H©!I|fcflH|-©*fifcfc 
fng|©$2i3 0 0 a{C*J»t5^y^ -V— ^©mffi 

tfssi^ttsr fcs. £>©*£*, ffi*3Se© 

S**n*h-* (12 8#I) ttfiWSil, ffiAtt© 

[0 12 4] («**«o«3t^o*^).*K«±©J: 
5**j*Sr»o«ftSt«©K3t^o-fe^i:b-c, lit 
MW&Mk LT01 5 75^01 8M11 9/6^0 2 2 

[o i 2 5] «, hi 5*»&hi 8f4, m&mmm&m 

©0 9 ©D-D' »BBK:#«$ttT*i-ISB|-e*>9, 



(14) 

819*^02 214, M8IMfi©i9 0E-E' 

[0126] w«Bufc«f B ge©minis^ii^ 

SSig^n-fe^tJt-s-C, IS (1 3) <D=>yf? h*- 
/H 3&HliFLLfcl\£ (815#I) M$iii3b«) 
Tfca63fc**»W*V^T?**5, ^©iSlcov^li 

[0 12 7] 01 5Mil 9 ©IS© (1) Ic**^ 

10£N 2 ^©^S14^^#ffl^S.o^9 0 0 

-1 3 0 0 < C©iS)S-C-T--/wA!tat, m(-3liS$tlS 

mit-f&i^affl&K i o stIr] ciaK^-t*tw±©m*-^ 
[oi2 8] r©±5fcteas*T,fc**s«fflat«i o 

©£ffifc, T i , C r , W, T a , MoS^PdH©^ 
20 JS^JR^y-y-W K3s©&JS-&&K&, 

9, 1 0 0 0-5 0 O 0 tV/^ b D-AgSroff , 

L< tiffi2 0 OOty^ hn-A©SJ¥©^jfeJBS 
1 1 *r»j*-rs. 

[0 12 9] «V>T, 01 5&tf01 9 ©IS© (2) 
3 fc» flH^J*$^fc*3t«tl 1 ±.%s*f- 
=ymrcti0 4 t&l3£3fcJ8Sl l cM2l* 
fill 1 a " ' 

[0 13 0] mmi 5MI1 9 ©IS (3) K3c* 

it, mirnxmi 1 cxtj«*2a*i«i 1 

so a'"©±(C N NSG, PSG, BSG, BPSGfti? 
«*a»?>*5jBlJilimfi«Kl 2S:»*i-S. :©fl 

m?<n&&m 1 2 ©ji^fi, ^jxti, ^5000-200 

[0 13 1] &ic01 5M11 9 ©IS (4) IZ** 

m-t£?\^ mimwmmmi 2©±{-, D45o~5 
5 0^ u< 0 ccwjtttWfiaawit^-c, 

St**?l4 0 0~6 0 0 c c/m i n©^-/ 

40 0~4 0 P a ©cvd) tci y, T^e/w7r^->y =>>- 
■tr)HAi-«. ^r©^, mm&m5x*X\ »6 0 0~7 
OO'CJCTi^l-l OBfM, #^U<<4, 4~6B*F^© 

r-suymzM-tzz. ti~x y, ^y^y^v^isr 

l!l5 0O~2O0 0ty^hD-i > ©fl[^ $f£L< 

[0 13 2] i©^, 01 Olw^Lfclliiff^-f yf-ls? 
fflTFT3 0i:UT, 7Wr^->!)3ygiI4^ 
T\ i&EcvDffiiSKiytfy^y a^KifritS^jEft 
so LTtftV^ «EECVD«fe«fc±»)««UfcjK 
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[0133] fti:015 &tf0 1 9 WIS ( 5 ) 
TF-TZ 5f-, 0 7K^bfc£o£^;£^*-V<D^-v*^ 
tWHi' &£tr#«fcSl aSr»*^-5. SP*>, 
x-*&6 aT^«*3ba«»J*Sft$«tfXtM'*- 

I^^?fy/fflTFT3 0&«t5MftIl a 
*>&&tt$*ifcftl*tt*Mff (¥£f«I) 1 f &B 

10 13 4] gcSCEl 5X1/01 9©Ig (6) ill*:* 
Mi^-fyfyyfflTFT3 0?:i^t5 

*m&m i a i wmmmmm n^9oo~ 
1 3 o o'CcDtaa, #&L<izffii oootffiiasia 

•mSHL-TSr tf~ it), l!i3 0 0ty^hD-A© 
CVDjSfe^tiDJtlMMfc^y a^H (HTOD 

t 3 o <r>f— y mmm 2 1 * ^tfiiut 2 * 

i30 0~1 5 00ty^hn-AOf ^ £f£L< 

14*^3 5 o~5 0 o*yy* bv-j^tomzttt'o . y 

- h&&m2<omZl±^ 152 00-1 50 0^-V^^ h 

p-^of^ »tL<iii3 0 0~iooo^-y^ 

[0 13 5] ft, HIl 5©Ig (6) J!l*SV*-C*fclRj£ 
*ft*V^s, f limfll f t*5^3l«:®g|5^ 
in, «^« N !)y (P) -f^-vS: K-XS*?J3X l o 
1 2/cm2T-K-/U> ffilg^b§*Tt>«tV'\ 

[0 13 6] 01 5&TJ<01 9©I§ (7) IC* 

**i"J:3fc, &lJHW*fe»JKl 2l£ft2ttft£lill 1 
a (^^5.3^;?^ h*-/H 3#t*ailj&3fcJgl 1 c IC 

I5 = y^^ h*-/n 8Sr^-T5 0 KiStt 
^yfy/ia!), 3y?n*-^l3Ml8 

<OT\ EMSNMB»<o»rjR«rBi!iJk-e«« 5*iJjftj9*»6 
[0 13 7] #cfC01 5&tf01 9©Ig (8) 

^■r«t5^ *y ->y 3£HMSL*:gL y> 

(P) £i$S&fftU 3^ll3*:l»«fl;i-*. X 

it. PJ*>-&#9 >>!) =>-Bi3©^]RtP^^AL 

[0 13 8] fled, 01 6&tf0 2 0OIS (9) 



2S 

«S3 a t&iz®&j&3 b*^i-5„ 
ti3aMfti3 bro^mtt**, JK13 5 

OOty/^ her— At$ih-5 0 

[0 13 9] &JC01 OCIS (10) 11:3: 

0 1 l tr^UfciB^^W yfv^fflTF 
T 3 0 £ L D D«jft*r«fo n f+^/H(OT F T t -fS 
*I»Il afc, 5fc-f<£flg«y-*ffi«l bRXJ 
fi»*KWy««l clrMtSfcftt, 
3 a Sr&fgh?;*.:?' i: LT S P (P^) ftX<r>Vl&7t&<0 
io K-/<yh6 0S-fi8Sf P^^->-?rl~3 
xi0l3/cm2©K-Xil;t) K— 7"i"5 c Cjx 

ia' r©^©K-/iaoiii3ba 

[0 14 0] J^T, 01 6£.tf02 0(0 IS (11) 
Bi^^-l'-y^>-^fflTFT3 0 
^1"5iS5ift*y-^««l bMSSIK'WySlil 
c^r^-rSfc*^, y- hftffis a it) t>«Wi£v^-r 
^?T*y-^ hJ!6 2&y-h«^3 a±(C^Lfc 

20 mc< ?t£E<»vm5tm<o v 6 1 

X MtLli. P-f*y*l~3X10l5/cm2oK 
-XfiiCT) K-^i-*. . «Ktft£> K-7° 

SrfTfcvrt^ t7tyhilOTFTiL,tfcJ:<, 

-Mffi3a^^^iu s p^i-ymzmit^tij* 

ySA8*t i D t/v777-( yloT ft i Ltt i 
[0141] K-yi'it) 3 b ftXt-V- 

[0 14 2] Ig (10) Stflg (11) SrH 

■T^it/iST-^So rilfCiU, nf-t^HTFTJ 
0«p^ + */i/fflTFT*>e>*^4n*«*ia«3ft*l»o 

r ! -*mm®M& i o i x^aEisiEttdiK 1 o 4 
f B ^sffl«si o ±.<»mmm?-te&-tz>z.k&-5imtt£ 

f y ^iT f t 3 o I?:* y -> y n y t-wt 

n-iat, y-^^igfttHiKi o i&uMi8ME»)iB] 

40 Kl 0 4«r»jsK-*-<5r.i:!jJ-e#, JJi|t±*fiJ-e*><5. 
[0 14 3] 6Mi2 0©Ig (1 2) 

*^1-i5l', li*^-Y3'^>yffiTFT3 0l-*Jtt-5 
y- h«ffi3 a <t*IC^a^3 b&J^y- h««3 a 
S5±5^ NSG, PSG. BSC, BPSGJtt*© 

•>H-h^7m fit-yDayim-y!) 

)K4 <r>mm\*. iB500 0~1 5000*y^hD- 
[0 14 4] JifelC01 6©XS (1 3) lH**^-t-«fc 5 

a ic, iSiS«y-^^i d&t^Siftaf KWy®*i e 



! 
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Zftteik-tZtzlbizm 10 0 Ot©7=- /l^SS: 2 0 

[0145] &l;:0 1 7 0 2 1 ©II (14) \Z%: 
< mtl3 0 0 0t>^ HIH0 1 6 

&u:ii2o©ig (is) i^^^-rxoi^ ?-*m 

6 a 

[0146] mm 1 7 0 2 1 ©in ( 1 6 ) 

*^-r<t5i-, r-iS'iea (y-*m«) ±£«?J; 

5K> Mx.fi. NSG, PSG, BSC, BPSG#<5f 

7 ©JD?fi, i&5 0 0 0~1 500 O^:/* hn 

[0147] JJtfcBS 1 8 ©IS (17) {CSH- J; o \z y 
mm*-* yfy/fflTFT 3 OKHoV^T, H^Slf 9 a 

[0 14 8] ftCHl 7.S.tf0 2 1©I1 (18) fc* 
&W#®'tt»IB?9£, »50 0~20 0 0ty^ 

-A©J¥$f;Hf»u JEtcEi 0 ©IS (1 

9) (C^/r*i-J;5iC N ®*«ffi9 a imtittZ. ft. 

[0149] m^x. mmm&9 a ©±io-K!M s: 

©EftJBI©Skfiji$&8fe:fij 9 \fy?ym*M-*z\ 

tmz£Y), EMfltie (@10#I) #»j*Sii5 0 
[0150] ffi*, 01 OI^^L^|6]Sffi2 Odo^ 

£83**812 3, XV*aS©i5^B«**««tR 
4**g| (0 2 2M0 2 3#If) Wjttf£**n 

*SS2 3&l*» 4**815 3tt, Cr. Ni, A14if 
©^JSW©te, #-#V-^T i h Ui/X blZft 

[0 15 1] *©&, ftfim&.2 0©£ffilCI TO^O 

mwmm&mi&z. H5oo~2ooot^ho- 

5. Xfc, 3ffi!«ifi2 l±lwGlft]Mt2 2 (H10#M) 
[0152] mmz, ±&© i 5 K#Ji*«»^*ilfc» 



(16) 

■SgfiJBSSl 0 2 Ottt, IBftJgll 6&tf 

2 2 (gio#|.) ^*J-ffi-T5i5f-->-/i'«t-J;!9IA 

[0153] $X±.\z£ 0 , H9I^ UfcftASIOtR 1 

[0154] (fgfa^S©^*^) «±© «fc 5 
^ttfcjfi?a%Sg©#ISJfe©^ffi©^:(«f^S:ia2 3&tf 
io 02 4Sr#R?.LT!ftBJ-rSc ft, H 2 3 fi» jfc&gEBffl 

fi2O©»6fifc?I0-Cfc9, i2 4lt SfftS® 
2 O5r^*-C*i-0 2 3©H-H' Brffi0T-fc5,, 

[0155] 02 3^*jv^t, m£kmmm&&i o©± 

^©rtillK&firLT, WiEoj: SfcfliajMJJ 5 £ UT 
©, «*.tf!B3**R2 3 iHC«v^tt*45tt»«>e) 
j£5**&©&4jg*BS5 3tf®ttbtlX^Z>o 's-fr 

tte>*tT*i>K *s^igK)[iiss i o 4*5, z\<r>—m\zm 
wtrz>2miz%;ixwitttbftx^z>o y-bWM3 at- 

SjSigftm!^ i o 4tt*«a!tt-ct>&v^£iiS5 4-e 
t*v\ ^-^^lEibiHi^i o i *w#L&7ate® 
©aciBot ^flO KB m Ltt±v v . xfi#«:?iJ© r 

30 ftit<r-fm®3ti®m>bmtom^*m&rz>£ o\zl 
-cb<tv\ r©«K^-*«6 a&mmmzmm-fzi. 

So Hl-ffiefa^efflStS 1 0 ©^5-52 fc!4 N iS#** 
fiHt^Hfli^Kit &itfejt£Rfflbl§»l l 0 4 M*oft 
<*fc*©S#:©ia^i o 5tfmVbinXi,-Z> 0 *fc, *f 

it, m^mmmm^i otnmm^2o t<Dmxm%m 

^jiSrtSfcftW^fflWl 0 6&Wft>tiX\<'>Z>o 
40 t, 0 2 4t^-fi5l-, 02 3lC^UfO-/U*t5 2 
ifSI^P Ctt$B«r«FO*f(p]«ffi 2 0 #3ttS/-/i4t5 2 
KJ;i3ffif B ^SfflS«l 0K@*$tt-CV^„ 
[0 15 6] £H±ffinU^#%ttO»ttl^lt&ttAie 
Btt, *7-?^f H 7'ov'^ ; 5'^(c®ffi$^5/c«), 3tt 
©jSfB^e-4 5 RGBffl©7^ Lt^fflV^ 
ix, #/^;H:««* RG Bfe5)if ^ o ^ ^ 
5 7-£^LT#fl?£;ft,fc#fe©*tfS&lt*<!: LT#* 
Alt^ixSi t*oT, =&*Jfe©^ffiT-fi, *f 

^^2 01-, *7-7^/P^«^JtPj^tV^<CV\ t 
so ^3**^2 3©^fig$tLTV^,C^IIi*ll 
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i9a i^fti-Sj^^J&KRGB©*^-?^** 

#t®©# 7 -MtftT 1 U f« if CD* 7 -j&fi&gfc#2U'l 

2 0±fclH*l«WJfciN5i5fc^>f ^nl^Xfcjg 
$LTfciv\, r©<fc5l;:-<hft,tf, A«*©*3teS»*«r 

Ji*:*ft8N-5Ci-e, ftra^fcfijffl LT, RGBfe£ 
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